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OP 

SIDNEY  LORD  HERBERT   OF  LEA, 

THIS  IMPERFECT  ATTEMPT 
TO   AID   IV   CARRTINO   OUT   ONE   OF   HIS   PLANS 
FOR 
THE   BENEFIT   OF   THE   BRITISH    SOLDIER 

IS  DEDICATED. 


PREFACE  TO  THE  SECOND  EDITION. 


Without  greatly  increasing  the  size  of  this  work,  much  new 
material  has  been  added^  and  the  old  matter  has  been  carefully 
revised,  though  the  rapid  sale  of  the  first  edition  has  rendered 
any  great  changes  unnecessary.  Several  fresh  wood-cuts,  and  a 
plat6  showing  more  thoroughly  the  microscopical  characters  of 
some  starches,  have  been  added.  For  most  of  the  drawings  I  have, 
as  before,  to  thank  Dr  Maddox  of  Woolston.  They  have  been 
drawn  on  wood  or  copper  by  Mr  Bagg. 

As  in  the  first  edition,  I  have  thought  it  expedient  to  use  the  old 
chemical  symbols,  notation,  and  nomenclature,  as  many  of  those 
for  whom  the  work  is  more  especially  intended  are  not  likely  to  be 
familiar  with  the  new  modes  of  expression. 

Feftriiary  1866. 


PREFACE   TO   THE   FFRST  EPTTION. 


The  Royal  Commission  appointed  in  1857  to  inquire  into  the 
sanitary  condition  of  the  army  in  England,  prepared  a  new  edition 
of  the  "Queen's  Hospital  Regulations/'  which  was  published  by 
authority  in  1859.* 

The  new  Regulations  entirely  altered  the  position  of  the  Army 
Medical  Officer.  Previously  the  Amiy  Surgeon  lm<l  been  intnisted 
officially  merely  with  the  care  of  the  sick,  though  he  Imd  naturally 
been  frequently  consulted  on  the  preservation  of  health  and  the 
prevention  of  disease.  But  the  Itegulations  of  1859  gave  him  an 
official  position  in  this  dii'ectiun,  as  he  is  ordered  "  to  advise  com- 
manding officers  in  all  mattera  aflecting  the  health  of  troops, 
whether  as  i-egards  garrisons,  stations,  camps,  and  baiTucks,  or  diet, 
clothing,  drill,  duties,  or  exercises  "  (p.  7). 

The  Coimnission  also  recommended,  that,  to  enable  the  Army 
Surgeon  to  do  this  efficiently,  an  Ai-my  Medical  School  should  be 
established,  in  which  the  "  specialties  of  military  medicine,  surgery, 
hygiene,  and  sanitary  science  "  might  be  taught  to  the  yoimg  medi- 
cal officers  entering  the  army. 

This  work  is  an  attempt  to  cany  out  the  wishes  of  the  Commis- 
sioners as  regards  sanitary  science,  by  providing  a  text-book  of 
Hygiene,  illustrated  by  examples  drawn  from  army  life,  for  the 
gentlemen  attending  the  Army  Medical  School. 

The  Official  Medicixl  Regulations  have  been  taken  as  the  basis  of 
the  work.  I  have  endeavoured  to  see  what  the  Regulations  demand 
from  the  medical  officers  of  the  army,  and  what  are  the  duties  they 
chiefly  have  to  do,  and  then  to  explain  how  the  Regulations  are  to 

carried  out.     In  writing  this  work  I  have  had  to  deal  only  with 


*  ■*  Begolatioiui  for  the  Datiea  of  InspcctorB- General  and  Deputy- Inspectont- 
G«aerm],  ud  for  the  Dutii-s  of  Staff  and  RegimenUiI  Medical  Officora,  &c.,"  18£9. 
This  work  is  also  termed,  for  Bhortoetts,  "  Medical  HegulaUous." 
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one  sex,  a  ceilain  age,  and  a  [larticnlar  tmde ;  l>iat  ns  the  general 
principles  of  hygiene  arc  tolerably  fiiUy  discussed,  I  have  thought  it 
entitled  to  be  called  a  work  on  general  hygiene. 

The  work  is  divided  into  two  Books ;  in  the  First  T  have  arranged 
the  chief  subjects  of  hygiene  in  what  is,  for  my  purpose,  the  most 
convenient  order>  and  have  illnatrated  them  by  examples  tlrawn 
from  army  Hfe.  I  have  also  included  some  other  topics,  such  as 
metenmlogy  and  statistics,  which  it  is  inipottant  medical  o(ficci*s 
should  leam.  In  these  several  chapters  I  have  thought  constantly 
on  what  would  be  useful  to  army  surgeons,  who  are  often  far  from 
all  books,  or  possibility  of  reference.  So  that,  in  sumt!  parts,  I  have 
endeavoured  to  make  the  book  one  of  reference,  tliough  I  have  been 
oliligcd  to  compress  it  to  the  greatest  degree.  In  the  Second  Book, 
tlie  service  of  the  soldier  is  more  particularly  described. 

To  enable  medical  officers  to  perforin  the  cliemical  processes  re- 
quired in  the  analyses  of  \vater  and  airj  and  in  the  exainiiiatiou  of 
food,  the  Director-General  has  recommended,  and  Lord  de  Grey 
has  been  pleased  to  sanction,  the  issue  of  a  small  box,  containing 
aufBcient  apparatus  and  reagents  for  these  processes,  and  this  will 
be  issued  to  the  several  stations  on  demand.  After  much  considera- 
tion, I  have  adopted  the  French  weights  and  measures,  as  being  more 
convenient  lor  volumetric  analyses,  of  which  considerable  use  is 
made.  In  chemistry  the  battle  of  the  standards  is  over,  and  the 
simplicity  of  the  French  weights  is  such  tlifit  even  those  who  are 
not  at  first  acquainted  with  them  will,  in  a  very  short  time,  find  no 
difficult}'  in  using  them.  I  have  made  the  chemical  directions  as 
simple  as  possible,  and  have  thought  it  best  tu  use  the  old  equiva- 
lents and  notation. 

I  have  to  thank  my  friend,  Dr  Maddox,  for  very  kindly  drawing 
far  me  all  but  two  of  the  microscopic  objects;  his  drawings  have 
been  very  carefully  engraved  on  copper  or  wood  by  Jlr  Bagg.  I 
must  ex[)res8  my  obligations  to  the  Council  of  the  Royal  Llnited 
Service  Institution  for  permitting  me  to  use  the  stone  with  the 
lithographs  of  knajjsacks,  employed  in  illustration  of  T)r  JIacIean's 
paper,  published  in  the  10th  volume  of  the  Journal  of  the  CouuciL 

I  have  to  thank  also  my  friends,  Dr  Sutherland  and  Dr  Francois 
de  Cliaumont,  ibr  many  valuable  suggestions. 
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INTRODUCTION. 


IIyoibxk  ie  the  art  of  preserving  health ;  that  iw,  of  obtaining  tlie  most  perfect 
atlion  of  body  anil  miinl,  {Iunn;»  ns  long  a  period  as  is  consistent  with  the 
laws  of  life.  In  other  ■words,  it  ;ums  at  rendering  growth  morw  perfect,  decay 
\em  rapit!,  life  luore  vigorous,  death  more  reiriotc 

11113  art  lius  heon  practised  from  the  earliest  times.  Before  Hippocratea, 
there  wore  treatises  on  hygiene,  which  that  great  master  evidently  embodied 
in  his  inoom parable  works.  It  was  then  based  on  what  we  should  now  oall 
empirical  niles — viz.,  simply  on  observations  of  what  seemed  good  or  bad  for 
health.  Very  early,  indeed,  the  etfects  of  diet  and  of  exercise  were  carefnlly 
noticetl,  and  were  consi<lered  the  basis  of  hygiene.*  Hippocmt<?«,  indeed, 
appears  to  have  had  a  clear  conception  of  the  relation  between  the  amount  of 
food  taken,  ami  of  the  mechanical  force  produced  by  it;  at  least,  he.  is 
extremely  caivful  in  pointing  out  tluil  tlwre  must  be  an  exact  l:ialance  between 
footl  and  excrcific,  and  that  disease  iy>suIIs  from  excess  either  way. 

Tlio  effects  on  health  of  different  kinds  of  air,  of  water,  and  to  some  extent 
'>f  soib,  wore  also  considered  at  a  very  ejirly  date ;  though  naturally  the  igno- 
rance of  chemistry  prevented  any  great  advance  in  this  direction.  Hipiwcrates 
summed  up  tlie  existing  knowledge  of  his  time  on  the  six  articles,  which  in 
after-days  received  the  absurd  name  of  the  '*  Xon-natunds."+  Tho  six  articlns 
whoee  regulation  was  conaideretl  indi«pensabl_v  necossjiry  to  the  life  of  nitvn, 
were — air,  aliment,  exercise  and  rest,  sleep  and  wakefulness,  repletion  and 
evacuation,  the  ptassions  and  affections  of  the  mind. 

With  the  exception  of  the  attempts  of  the  alchemists,  and  of  the  chemical 
physicians,  to  discover  some  agtmt  or  drug  which  might  iueroaao  or  strengthen 
the  principle  of  life,^  the  practice  of  Hygiene  remained  within  the  same  limits 
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*  Hcrodlciu,  one  of  the  prpcf-ptnrs  of  HinpocnitM.  wfn  the  firrt  tn  iTitrxInre  TnHHniil 

pynraiuitics  for  the  improve  !              '     ilth  and  the    <  ii- 

ma  for  war  hmi  >NH-ti  ust.'-i                           riutardi  ■  v 

wiiich  he  icnew  could  not  b-:  i     :             ire*!,  he  wfts  :-          ii 

[ihyoir-,  in  such  a  iniuiner  us  protroctud  to  oM  nfif  his  nwu  life,  *i%*\  ^  i 
with  th»?  wi?ne  diseaw.     He  wm  c^tmured  by  Plato  for  kecpltig  lOivt  ; 

tu'.;  '-'     Ixnzif.  OH  Health,  ji.  78. 

iiri^riruit^I  in  a  ftrnt«^nrj»  nf  ftolon,  iiiid  was  intrn<Inrfr«l  iotii  ••" 
th>  •:  kchool.     It  won  ciuploj^isl  iu  iill  tiTaliaoti  ou  kygime  for  (i 

X  It  wiM  when  chemiatn' was  bein;  rudely  studied  by  itie  AldiemUtA  Eli 

Rrf    -'    ^ ' — ^.Tienrn«ie.     T)ip  rlijicnvcr)' of  cliemir.-t  -  -  •-'-    i-  '  •'■     — 
f'li  'I  to  the  notiuii  Oi;it  th^y  o>i)ld  in  >' 

I'l'  :  :ii<t  so  I'lenui]  yonth,  and  a  life  »\  n\^y 
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until  physiolo^'  (the  knowledge  of  the  laws  of  life)  began  to  he  studifd. 
Hygiene  theu  began  to  ftctiuire  a  scientiiic  basis.  Still  retaining  its  enipmeal 
foundation,  drawn  from  obaervution,  it  Ims  now  commc-uiicd  to  npidy  tho 
phyaiological  discoveries  to  the  improvement  of  hoalth,  and  to  teat  the  value 
of  its  own  rules  by  this  new  light.  It  is  now  gradually  beuomiiig  an  art 
baaod  on  the  science  of  phyj^iology,  with  whose  progress  its  future  is  i dL^ntUied. 

liut  the  art  of  hygiene  has  at  present  still  another  object.  Jf  wo  luid  a 
perfeet  knowhnlge  of  tlio  laws  of  life,  and  coultl  practically  apply  thin  know- 
ledge in  a  perfect  system  of  hygienic  rules,  disease*  would  be  impossible. 
But  at  prejicut  diseiwe  exists  iu  a  thousiind  forms,  antl  the  human  mce  lan- 
gin'tfht'.s,  and  nt  time^*  abnost  perishes,  unik-r  the  grievous  yoke.  The  study 
of  tlie  causes  of  disease  is  strictly  a  part  of  physiology,*  but  it  can  only  bo 
carried  out  by  the  pmctical  physician,  since  an  accurate  idontiii edition  of  the 
diseases  is  the  first  neceasary  step  in  the  investigation  of  causes. 

The  causes  being  investigated,  the  art  of  hygiene  then  cornea  in  to  form 
nilea  which  may  prevent  tlio  causes  or  render  tlie  i'rame  more  fitted  to  bear 
them  ;  and  as,  in  the  former  case,  it  was  the  exponent  of  physiology,  iu  this 
case  it  becomes  the  servant  of  the  j)athologiat. 

Taking  the  word  hygiene  iu  the  largest  sense,  it  signifies  rules  for  perfect 
culture  of  miJid  and  body.  It  is  imixwsible  to  dissociate  the  two.  The  body 
is  alfeetGii  by  every  mental  and  moral  action ;  the  mind  is  profoundly  iutiii- 
eucod  by  bodily  conditions.  For  a  perfect  system  of  hygiene  wo  must  com- 
bine the  kuowlf'(l^(^  of  the  physician,  the  school nuistcr,  and  the  priest,  ami 
must  ti-aiu  the  body,  the  intellect,  and  the  moral  soul  in  a  ]ierfect  and 
Imlanced  onler.  Then,  if  our  knowledge  \vere  exact,  ami  oar  means  of  applica- 
tion adequate,  we  should  see  the  human  being  in  his  perfect  beauty,  as  Pro- 
vitleiico  perhajis  intended  him  to  be;  in  thu  Imruiouious  propurtious  and 
complet'O  balance  <if  all  parts,  in  whioh  he  came  out  of  his  Maker's  hands,  in 
whose  diWno  image,  we  are  toM,  he  was  in  the  boginniug  made. 

liut  is  such  a  system  possible  ? 

la  there,  or  will  tliere  ever  be,  such  an  art,  or  is  the  belief  that  there  will 
be,  one  of  those  dreams  which  breathe  a  blind  hope  into  ua,  a  hope  bom  only 
of  our  longings,  and  destined  to  die  of  our  experience  ?     And,  indeed,  when 


natnr&l  reanlt  of  the  discovery  of  new  powers,  hm  tit»t  yet  entirely  died  out ;  and  wliile  tbero 
nre  some  who  stUl  look  to  every  fresh  hf^euX  um  possililyVouUiinlug  "the  balsjim  cif  life,"  thffre 
aro  m\^o  still  entlmaioAta  who  search  the  myittic  tonie^  of  the  akliemUitfl  or  tht  Rojiicruciaiu,  In 
the  faith  thftt,  after  atl,  the  great  secrut  was  really  round.  It  may  he  worth  while  to  eoiibidfr 
lIiL-  idea  which  underlaid  the  drennn  of  tho  alrhciniiHtfi.  Life  was  looked  ou  as  an  entity  or 
principle,  IiaMe  to  cnnsttint  waste,  and  to  eventual  expenditure.  If  some  api-nt  otuld  be  found 
to  urretit  the  wnste,  to  cryutalliiw,  as  it  were,  ibo  tisKues  in  their  fall  growth  aud  vigour,  decay, 
it  was  conceived,  would  Iw  impofiHiblei  and  youth  would  be  etunuiT.  Iu  other  cases,  it  wa« 
■npposed  that  the  agent  would  itwlf  contain  the  principk  of  life,  and  therefore  would  at  ouce 
reatnre  deatroyed  he-itlth,  and  recall  again  dejiarted  youth.  We  now  know  this  idea  U>  be  WTong 
in  e\*ery  point.  The  [xuistiint  dfciiy  the  alchemisl.H  sought  to  i-he<::k  is  life  iU**el!,  for  life  itAell' 
ia  incessaiit  change,  and  what  we  call  decay  is  only  n  inetAitiorjihoHifi  of  forre.  To  arrest  the 
ehmoges  in  the  b(Kly  for  one  single  moment  would  be  death,  or.  »hort  of  d&ntb,  it  would  lie 
letti(^ing  of  the  forces  wtiich  are  the  expression  of  life.  Xor  in  tlieru  any  hope  that  tlic  oxtcn- 
aion  of  the  period  of  vital  force  can  ever  be  accompllRhed  except  by  improving  the  nntritinn  of 
the  tiiiauetf.  Here,  indeed,  it  'm  jwi  poeaibia  that,  iu  time  to  come,  dru^^f  will  uid  H^'^lene, 
cltltcr  by  better  ]»roparing  food  for  the  purposos  of  nutrition,  or  by  removinfj;  or  preventing  thoMi 
chemical  cluuiges  in  the  tiasues  whioh  wo  call  decay.  Bat  at  prcAont,  certainly,  no  rules  can  I>e 
laid  down  for  the  use  of  drugs  in  hygiene,  except  in  that  defintcidde  land  whirh  lies  Urtwceii 
hygiene  and  the  practice  of  medicine,  that  is,  in  that  uncertain  region  which  we  do  not  like  t« 
call  digease,  and  ret  which  ia  not  health. 

*  In  fact,  in  the  hut  analyaia  wo  see  that  physiology  and  pathology  ore  one  ;  normal  and 
abnormal  life,  rc«uUr  and  irregular  grnwtli  and  ife-L-ay,  must  Iw  stuiUed  together,  ju.nt  as  v\-e  ^^_•e 
that  hnnun  pbrnology  ia  imperfect  without  the  »tu<ly  of  all  the  other  fornis  o!  life,  auinuil  and 
vf^etable,  whicii  are  in  the  world.  Separated  for  couveuicucc,  these  various  studies  will  fianlly 
coDrerg«. 
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wc  louk  arouiKl  us  uiid  consider  the  conditiou  of  Ihu  world — the  abundance 
of  lift*,  iU  api>alliii;<  wtiste ;  the  woiulerl'ul  cutitrivaiices  of  the  animal  king- 
dom, the  ai)i>ari:;nt  inditfen.'nce  with  wluch  ihvy  arc  traniplud  under  foot ;  tho 
divine  gift  of  luind,  ita  awful  pcn'ersions  and  alienationa ;  and  wIic.ti,  espe- 
cially, we  note  the  eondiWon  of  the  liunian  race,  and  consider  what  it  appa- 
rently might  hiij  and  what  it  is  ;  its  marvellous  endownipnt^  and  lofty  powers  ; 
it«  terrible  sutreringa  and  al)asein6nt ;  its  capacity  for  liappinesi?,  and  its  cup 
of  sorrow ;  the  hcuveid}'  boon  of  glowing  health,  and  the  thousand  diseases 
and  painful  deaths, — he  mxist  indtt^d  be  gifted  with  sublime  endurance  or  un- 
dying foith,  who  can  still  believe  that  out  of  this  chaos  order  can  come,  or  out 
of  this  aufferiug  happinena  and  health, 

bi  the  Bcheme  of  Providence  it  may  not  be  meant  that  man  shall  bo 
healthy.  Diseafie  of  mijid  and  of  ))ody  may  be  tho  cross  he  has  to  bear ;  or  it 
may  b<!  the  evil  against  which  lie  is  to  8trnggle,  and  wluwe  sluickles  he  is 
linally  to  unloose.  Tho  last  diseaiw  will  JlsnpjMjm-,  we  may  beheve,  only  when 
man  is  |>erfert;  and  as  in  the  presence  of  the  Siiviour  all  diseaao  was  healed, 
so,  Iwfore  perfect  ^Trtue,  sorrow  and  satfering  shall  fade  away.  Whether  tho 
World  ia  ever  U*  see  such  a  consummation,  no  man  can  say;  l)ut  as  uge^s  roll 
on,  hope  does  in  sonic  meiiaure  grow.  In  the  midat  of  all  our  weaknesses,  and 
all  our  many  cnors.  we  are  ceilainly  gaining  knowledge,  and  that  knowledge 
tells  us,  in  no  doubtful  terms,  tliat  the  fate  of  man  is  in  his  own  hands. 

It  is  undoubtedly  true  that  we  can,  even  nrtw,  literally  choose  between 
health  or  ilisease ;  not,  perhaps,  always  individually,  for  the  sins  of  otir  fathers 
may  be  visited  upon  us,  or  the  customs  of  oiu*  life  and  the  chains  of  our  civi- 
lisation and  social  customs  may  gjdl  us,  or  even  our  fcUow-raen  may  deny  us 
htaltli.  or  the  knowledge  wliich  leads  to  healtk  liut  as  a  race,  man  holds  his 
own  destiny,  and  ran  choose  between  good  and  evil ;  and  as  time  unrolls  the 
■oheine  of  the  world,  it  is  not  too  much  to  hope  that  the  choice  will  be  for 
good. 

Looking  only  to  the  part  of  hygiene  which  concerns  the  physician,  a  perfect 
ratem  of  rules  of  health  woidd,  I  conceive,  bo  best  arranged  in  an  orderly 
"veriea  of  thi^  kind. 

The  rules  woidd  commence  "Nnth  the  regulation  of  the  mother's  health  wliile 
bearing  her  ehild,  so  that  the  growth  of  the  new  being  shoidd  be  as  i>erfect  as 
possible.  Then,  after_ birth,  the  ndea  (diftering  for  each  sex  at  certain  times) 
woulil  erabraoo  tJiree  epochs  ;*  of  growth  (inchuling  infancy  and  youth)  ;  of 
maturity,  when  for  many  years  the  body  remains  apparently  stationaiy  j  of 
dacay,  when,  without  actual  disease,  though,  doubtless,  in  consequence  of  some 
chemical  changes,  molecular  feebleness  and  death  commence  in  acme  part  or 
other,  forerunning  general  dec/iy  and  death. 

In  theee  several  epochs  of  his  life,  the  human  being  would  have  to  be 
considered — 

Itff,  In  relation  to  tho  natural  conditions  which  surround  him,  and  which 
are  eiWiential  for  life,  such  as  the  air  he  breatht-s ;  the  water  he  drinks ;  hia 
food,  the  source  of  all  bodily  ami  mental  acts;  the  soil  which  he  moves^on, 
and  the  eun  which  warms  and  lights  him,  &c. ;  in  fact,  in  relation  to  nature 
at  large. 

2t?,  In  hie  stw'ial  relations,  as  subjecte*!  fi-om  his  own  acts  to  a  variety  of 
inftuences,  as  a  member  of  a  community  with  certain  customs,  tuidos,  condi- 
tions of  dwellings,  clothing,  ifcc.  ;  siibjected  to  social  and  political  inllucnccs. 
sexiuU  relations,  &c. 
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3f/,  In  his  capacity  oa  an  indopcudent  bturig,  Imving  wilbiti  liiuiBelf  sources 
of  action,  in  tliou^hU,  feelings,  desirea,  peraoiml  habits,  all  of  which  affect 
lioaltb,  und  which  re<iuiro  self-ivgulatiuu  ami  control. 

Even  now,  incomplete  as  hygiene  nec<?ssrtrily  i>*,  sucli  a  work  would,  if 
followed,  almost  change  the  face  of  the  world.     But  would  it  be  followed  ? 

In  soino  cases  the  rules  of  liygione  could  not  be  followed,  however  much 
tho  intliyidu.il  uiit;ht  de-sirw  to  do  so.  For  example,  purii  air  is  a  nucesisity  for 
health  ;  but  an  indiYidu:il  may  have  little  control  over  the  nir  which  suiTounds 
him,  and  whiili  he  iiuisl  dvdw  into  his  lungs,  lie  may  be  poAverless  to  pre- 
vent other  persons  fruin  contiinnuiiting  hit*  air,  and  thereby  striking;  at  the 
very  foundation  of  his  health  and  liuppiness.  llere,  as  in  so  many  other  cases 
which  demand  mgiilntion  of  the  eoniluct  of  individuals  towards  each  other, 
the  ytat©  stops  in  far  the  protection  of  its  citizens,  and  enacts  rules  whii'h  sliall 
be  binding  upon  all  Hence  arises  what  is  now  termed  "  State  Medicine,"  a 
matter  of  the  greatest  importance.  The  fact  of  **  Slate  Medicine"  being  pos- 
sible, murks  an  epoch  in  which  some  saoitiry  rukw  receive  a  general  consent, 
and  indicates  un  advancing  civiUsaticm.  Fear  luus  been  expressed  lest  State 
medicine  should  jire.ss  too  much  on  tlie  individual,  and  Hlinuhl  too  much  lessen 
the  freedom  of  personal  action.  Tliia,  however,  is  not  likL4y,  ae  long  as  the 
State  acts  caiitiously,  and  only  on  well-assured  BcientiKc  grounds,  and  as  long 
as  an  unahackled  Press  discusses  with  freedom  every  step,* 

There  are,  however,  some  cases  in  which  the  Ht-iite  caimot  easily  interfere, 
tlumgh  tlie  individual  may  Ix)  placed  under  unfavourable  hygienic  conditions 
by  the  action  of  others.  For  example,  in  many  trades,  tlio  employed  are  sub- 
jected til  danger  from  ilio  carelessnc-^Sj  oravance,  or  ignorance  of  the  eniployeiu 
Every  year  the  State  ik,  however,  very  properly,  more  and  more  interfering  in 
this  matter,  and  shieltling  the  workman  against  the  dangers  which  an  ignorant 
or  careless  nuistcr  brings  on  him. 

But  in  other  cases  the  State  can  hardly  uiterfere  with  eflect ;  and  the 
growth  of  sanitary  knowledge,  and  the  ]>res.suro  of  pubUc  opinion,  alone  can 
work  a  cure,  as,  fur  exaniple,  in  the  caae  oi'  the  dwellinpfi  of  our  poorer  classics. 
In  many  parts  of  the  country  the  cottages  an?  untit  for  iniman  beings ;  in 
many  of  our  towns,   the  cupidity  of  builders  runs  up  houses  of  the  most 

•  A  waUhful  can)  ovtr  Ibe  tteAltb  of  tho  people,  mul  a  'luf  n-milatiuii  of  luattt-rs  which  con- 
cern tlicir  healtli,  in  certainly  one  uf  the  niost  mijMirtaiit  fiinctionfl  nf  Governmtint.  The  fact 
that,  in  modern  tirncs,  the  suhjct-t  (tf  hygiurui  generally,  anil  fitiite  Mudicino  in  pnrlirular,  hiw 
onnminncj'tl  to  attrnot  so  much  the  jmhlir  atU-ntion,  in  umlouhtedly  owing  to  the  apphcatinn  ol 
atatistlct  to  iiublic  health.  It  is  impossihlu  tor  any  rrutiou,  ur  for  any  0()veninn.'nt,  to  n'Tiiain 
hiiliSei'unt  wlivri,  in  figures  which  ailntit  of  no  ilf  niiil,  tlit?  nntiunal  airiouiit  uf  health  ami  bnpm- 
neiw,  or  tlisea.<ic  and  sufforinn,  is  determined.  The  estnhlislnnciit  of  tho  liogiritrnr  Oeueral'd 
office  in  IMS,  ftiu!  Ih«  conimeurctnent  of  tho  8yat(^m  of  accurately  rerording  births  and  deaths, 
wiJI  hcn^JiftiT  In*  fmuul  to  h«,  an  far  as  the  happiness  of  Uh*  iieople  is  cone^enied,  one  of  the 
nio»t  iiujH>rtunt  yvpnt'*  of  our  lime.  Wc  owe  a  uation's  gratitude  to  the  Itogistrar-Ocncrnl  for 
tlie  peruAtence  with  which  he  lias  naed  his  official  position  for  the  puhlic  good,  and  to  Jiia  aUIe 
cot^jtitont,  eA[)cciaUy  to  him  to  whoM  sngadty  the  chief  fruita  of  the  luquiry  uru  dviu,  to 
William  Farr. 

Auiither  ai'tion  of  tho  Ottvemmeut  in  our  day  was  scarcely  less  impnrtaDt.  It  is  inipoasible 
lu  ovunTilfl  the  valuv  of  the  Goveniiiiunt  luquiry  into  tho  Health  of  Towus,  nud  of  the  country 
tfcnerallyi  cominetice<l  nearly  a  qoiirter  ofa  centurj-  ago  by  Edwin  Clindwick,  Sonthwoml  Smith, 
Neil  Arnott,  Sutherland,  Guy,  Toynbee,  and  uthen",  and  wbldi  has,  in  fact,  heott  continaod 
ever  since,  and  is  now  vigorously  carried  oa  by  the  nificial  siu  rx.ssor  of  these  jitoneeri,  the  nii^li- 
cal  onicerto  the  Priry  Council,  Mr  Siuioa,  L'un«i-'c|ucrjt  on  this  movement  coiiie  the  ahijoint- 
ineut  of  medical  officers  of  health  to  the  different  tuwns  ivikI  parii<hcA.  The  reports  pntmshetl 
by  niony  of  these  gentlsDien  (Lethchy,  DiukU-h  Thomaon,  Biichanai],  Lankcstor,  Udlior^  and 
many  othun)|  have  f^raatly  advanced  the  subjert,  and  have  done  much  to  diffitM  a  knowle<lgo  of 
hypieno  among  the  i^eople,  and  at  tlie  same  time  to  oxtend  and  render  pix^lsc  our  kuowleilxe  of 
the  couilitionK  uf  nntioiial  health.  When  the  oflect  of  all  the^c  resfardicK  imd  nioosuresdeveiopoa 
itself,  it  will  )m  se*.-n  that  even  groat  wars  and  political  earthquakes  arc  realty  Qothaig  IB  com- 
parison with  those  silent  social  changes. 


ible  atnicturo,  for  whicli  there  aro  nuliappily  no  lack  uf  appliwmta ;  or 
oblige  their  men  to  work  in  rooms,  or  to  foLow  plans  which  are  most 
detriment  til]  to  ht.'altb. 

Kut  even  in  surh  casM  it  will,  I  believe,  be  always  found  that  self-interest 
would  really  dictate  the  ouuiiw  wliich  is  one  of  the  fort'iiioflt  niles  of  religion, 
viz.,  that  wo  should  do  for  our  neighbours  as  for  ourselves.  Analyse  tlio  ctTcct 
uf  such  sebishne^s  ;uid  cai-elessness  as  I  have  referred  to  ou  the  nation  at  largo, 
luid  we  nludl  lind  that  the  partial  gain  to  the  individual  is  far  more  tliau 
counterbalanced  by  the  injury*  to  the  State,  by  tlie  discontent,  recklessness, 
and  indifference  j)roduced  in  the  persons  who  suffer,  and  which  may  have  a 
disastrous  ntitional  result. 

In  many  cases,  again,  the  employer  of  lalwur  finds  that,  by  proper  sanitary 
oaru  of  liis  men,  lie  ixnij^s  at  unce  an  iul  vantage  in  better  and  more  zealous 
work,  in  fewer  intomiptions  from  Ui  health,  &c.,  so  that  bis  apparent  outlay 
is  more  than  compensated. 

This  U  shovni  in  the  strongest  light  by  the  army.  The  Stjitc  employs  a 
large  nimil>er  of  men,  whom  it  places  under  its  own  aoci;d  and  sanitar)'  con- 
ilitions.  It  removes  from  them  muck  of  the  self-control  with  i-egard  to 
hygienic  niles  which  other  men  postjeas,  and  is  therefore  boimd  by  every 
principle  of  honeat  and  fair  contract  t-o  see  tliat  tliese  men  are  in  no  w&y  in- 
jured by  its  sysU^m.  But  mor<!  than  this :  it  is  as  mucb  bound  by  its  self- 
interest.  It  has  been  pu>ved  over  and  over  again  that  nothing  is  so  costly  in 
all  ways  as  disease,  and  that  notbing  is  so  remunei-ativo  as  the  outlay  which 
augments  bealth,  and  in  doing  so,  augments  the  amount  and  valuu  of  the 
work  done. 

It  was  the  moral  argument,  as  wcJl  as  the  financial  one,  which  led  Lord 
Herbert  to  devote  bis  life  to  the  task  of  doing  justice  to  the  soldier,  of  in- 
creasing the  amount  of  bis  health,  and  moral  and  mental  training,  and,  in  ao 
doing,  of  augmenting  not  only  bis  happiness,  but  the  value  of  lua  services  to 
the  country.  And  by  the  side  of  Lord  HerbL-rt  in  this  work  wtis  one  whose 
name  will  ever  be  dear  to  the  country,  and  whose  life,  ever  siiifie  that  luejuor- 
able  winter  at  Scutjiri  in  1855,  has  been  given  up  entirely  to  the  attempt  to 
impniv«  the  condition  of  the  soldier. 

This  book  has  been  written  to  assist  in  carrying  out  one  of  Lord  llerbcrt's 
plans,  and  in  accordance  with  liia  wisb,  and  with  that  of  Lord  De  Grey,  his 
friend,  coadjutor,  ami  successor. 

It  Ibis,  therefore,  been  sketched  on  a  narrower  basis  than  the  longer  treatisfj 
indicated  above,  which  would  liavo  to  de^l  with  both  sexes,  all  ages,  and 
various  trades  and  conditions. 

Although,  however,  ns  dealing  with  Military  Hygiene,  and  drawing  ita  chief 
examples  from  the  soldier's  life,  it  is  a  work  on  Army  sanitation,  it  yet  in- 
eludys  the  goneml  principles  of  hygiene  applit^iblo  to  ul)  men — principles 
which,  though  here  stateil  necessarily  in  tlie  briefest  and  barest  way,  are,  1  m» 
jwrsuaded,  fraught  with  benefit  to  all  men,  if  they  txto  properly  interpreted  and 
faithfully  applied. 


CORRECTIONS  AND  ADDITIONS. 


Page  27,  line  21— /or  "  3  grains  per  gallon  of  chlorine  from  oiganic  matter 
cause  some  blackening" — read,  3  grains  por  gallon  of  organic  matter  cause 
some  blackening. 

Page  96,  line  28— /or  "  Dr  Henry  Cormac" — read,  Dr  Heniy  MacConnac. 

Page  138,  line  26— /or  "sulphide  of  ammonia" — read,  sulphide  of  am- 
monium. 

Page  170 — Examination  of  the  pig's  flesh  for  Trichinje.  Since  this  waa 
writU'n,  the  so-called  Rainey's  corpuscles  have  acquired  great  interest,  as  they 
seem  to  bo  exceedingly  common  in  the  flesh  of  cattle  and  sheep  as  well  as  in 
pigs.  They  have  been  frequently  found  in  the  flesh  of  animals  dead  of  cattle 
plague,  but  are  not  peculiar  to  that  disease.  They  lie  within  the  sarcolemma, 
ar<^  oval  when  young,  and  become  spindle-shaped  when  old,  and  vary  in 
size  from  sl-^i^  of  an  inch  to  Jth  of  an  inch  j  and  Dr  Beale,  who  has  lately 
carefully  examined  them,  thinks  that  the  little  bodies  or  nodules  contained 
in  the  cyst  increase  by  division.  They  do  not  irritate — tliat  is  to  say,  they 
do  not  cause  thickening  op  growth  of  the  muscles  in  which  they  lie.  These 
bodies  are  presumed  to  be  of  an  animal  nature,  but  whether  they  are 
immature  forms  of  any  of  the  well-known  entozoa,  is  yet  xmcertain. 

Page  331 — Carbolic  acid  as  a  disinfectant  It  appears  that  another  tar 
acid — cresylic  acid — which  is  contained  in  large  qiiantity  in  the  impure  carbolic 
acid  of  commerce,  is  even  more  powerful  than  pure  carbolic  acid.  Its  power 
<tf  arresting  decomposition  is  very  great.  It  is  also  cheaper  than  carbolic 
acid.  The  addition  of  a  little  impure  carbolic,  or  cresylic  acid,  to  lime,  makes 
a  good  imitation  of  M'Dougall's  powder. 
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WATER. 
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ARMY  REGULATIONS  ON  THE  SUBJECT  OF  WATER. 

This  stifiject  w  referred  to  in  Uic  following  places  of  the  Medical  Regulations 
for  the  Anny  (1851))  :— 

lititrttckjt. — At  ]ia;,'e  29,  tJie  Inspector,  or  lieputy  In9]>ex:tor-Oeneml,  U 
rtquirt*!  Vy  see  tbat  "  tho  wakr-aupply  is  pii>d  and  abuiiUant,  that  welU  are 
projrt-rly  covcnnl,  and  that  there  ia  no  Hnaka;:'(i  fmin  ci'ss|MniIfi  or  drains  into 
them  ;"  and  alw,  that  there  '*  are  lavatories  and  liaths  for  i\w  use  of  the  men, 
and  that  hathin^-jwirailoa  arc*  mifticiontly  frtHjuent." 

At  pa^<'3  78,  79,  the  Surgeon,  or  Assistant-Snrgeon,  in  charge  of  a  regi- 
niezit  is  onlerwl  "  at  least  one*  a  we4!k  tn  inspect  all  lavat^irie^sand  Kitha/'  and 
alao  *^  to  examine  the  quality  and  iuuouut  of  dhukiug  water,  and  the  protec- 
tion of  Wells,  &c.f  from  BoaVoge  of  latrinBs,  ces«]M>uls,  &o. 

Camjut  tnul  Sfaiiorut. — The  same  duties  are  to  be  carried  out  in  camps  and 
stations  (p.  81). 

Oeru^il  HotqniaU. — The  "Sanitary  Officer"  who  is  appointed  in  each 
,.|jeilend  hosjiital,  or  the  pruicipal  inL'dical  officer,  if  no  saiutaiy  otHcor  is 
appuinted,  is  tUn'cted,  at  p.  43,  to  examine  the  water  supply. 

Ti-m^njrtiry  Ilturpitah. — llcfore  any  l>uilding  is  selectetl  jls  an  hospital,  it  is 
dinvt^'d  (p.  39)  that  the  water-HUpply  he  examined. 

Fiftti  iit't'nW. — Tlie  "  Siuiitarj'  (Iffirer**  examinea  into  the  water-supply  of 
all  Imildiugsi  selected,  and  of  all  spots  chosen  for  encampmenla  (p.  83),  juid 
point-*  o\it  *'the  he«t  sources  of  supply  of  water,  and  the  firecaiitiona  r<if|uirtHl 
in  storinn.  purifying',  und  distributing  water  for  use"  (p.  131). 

TrunjijHffi  Shi'pts.—'Uhv.  same  duties  are  to  be  performed  by  th(3  principal 
mimical  officer  at  the  port  of  emliarkation,  and  by  the  surgeon  in  charge  during 
the  voyage  (p.  85). 

Forvitju  Stations. — The  meilical  officer  in  charge  of  troops  niakoj*,  mrmthly, 
tt  report  on  the  sanitary  condition,  which  includes,  of  course,  the  (juiuitity  and 
quality  of  the  wat^r-sni)ply  (p.  93). 

A/iHuii/  Ht'jHfriii. — The  same  t*»])ics  are  Xa\  be  again  discussed  in  the  Annual 
Iteporta,  **tht;  sources,  quality,  and  quantity  of  the  water-supply;  iiy  wholo- 
eness,  and  llie  means  of  purification  used,'*  being  the  jxiints  especially 
mxl  to  (j..  107). 

Tlu-  care  with  wliith  these  ^•g^^]alil^nR  are  dra\^'n  up  sufficiently  indicates 
the  iui{Mirtjinee  justly  atlachi^l  lu  this  8ulijevt. 
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llie  pointd,  therefore,  which  tlie  meiliciU  officer  must  include  hi  hia  reports 
are  these ; — 

1.  Tho  quantity  of  water  per  head  per  diem  ;  its  sufficiency  or  the  reverse, 

2.  Its  quality*  including  its  physical  and  its  microscopical  characters,  and 
lis  chomical  cumpusitiuu. 

3.  Ita  collection,  storage,  and  distribution. 

4.  The  e(^ndition  of  tanks,  cistcTus,  pipes,  &c. 

6.  In  the  field  the  medical  officer  may  be  called  on  to  indicate  the  possible 
sources  of  water,  to  estimate  the  quantity  attainable  from  any  source,  and  to 
deterraiiii*  the  quality. 

SECTION  I. 
Suu-Skction  I. — 1.  Quantity  of  Water  ron  Healtut  Mek. 

A  proper  quantity  of  water  must  bo  supjilied  in  a  convenient  wivy,  and 
arrangements  must  bo  made  for  the  removal  of  diriy  water. 

Amount  refjidrfd  for  driukhirj. — Tlie  I'c^ulatiuiiB  for  transport  ships  order 
that  each  man  shall  receive  6  pints  daily  out  of,  and  8  pints  in,  the  tropics, 
for  dri!iking  and  cooking.  In  emigmnt  sliips  the  usual  allowaneo  is  8  pints 
per  adult  daily. 

The  exact  amount  of  water  taken  by  an  adult  in  24  hours  is,  on  an  average, 
from  J  a  fluid  ounce  t<:i  j^tha  or  -/(r^li*  "^'^  ^^^  ounce  for  each  jvtund  avoir,  of 
Innly  weight.  A  man  wt-ighing  HOIba.  wiK  tlierefore  take  aljout.  70  U>  90  fluid 
omioiw  djiily,  aud  m  ordinary  English  diet  about  20  to  30  ouncfs  of  this  are 
takeu  in  the  so-called  st'lid  food,  ajid  the  remaijider  is  dniuk  as  liquid  of  some 
kind.  But  the  amount  taken  varies  within  wide  limits  in  dilftjitjut  circiim- 
stancea,  and  from  individual  peculiarities  ;  some  men  take  only  GO  ounces — 
others  aa  much  as  120,  or  even  more.  The  6  pints  given  on  board  ship  oro 
therefore  euouf;h,  if  there  is  no  great  loss  from  cooking.  There  is  seldom  any 
question  uf  detieieucy  of  water  for  drinking,  but  it  should  be  seen  that  it  is 
readily  prorurabhi  at  proiH?r  times. 

During  gieat  exertion  there  is  so  great  a  loss  of  water  from  the  skin  that 
more  must  be  dniuk  ;  and  it  is  of  great  importance  that  water  should  be  readily 
procurable,  and  should  bo  taken  in  small  quantities  frequently  to  rej>lace  the 
loss.     Tliis  should  be  particulai-ly  attended  to  on  marches.     (Sec  Kxebcisk.) 

Amount  required  for  deansintj  the  ptrson^  ciothes,  and  hahitatioun. — The 
sm&Ueet  amoimt  for  personal  mul  clothes  washing,  and  for  share  of  house 
washing,  is  4  gallons  per  head  daily.  If  perfect  cleanliness  is  to  be  secuTwl, 
and  ii'  baths  are  taken,  at  least  10  gallons  i>er  head  are  required.  A  general 
bath  for  an  adult  requires  from  3G  to  70  gallons  ;  a  shower-bath,  at  least  6 
gallons  j  a  hip-bath,  10  to  14  gallons. 

Amount  required  for  Smccr^, — The  fall  and  make  of  sewers,  and  the  amount 
of  rainfall,  influence  tliia.  If  16  gallons  are  provided  for  domestic  pur]>03es, 
9  more  should  be  added  for  sowers,  or  in  other  words,  a  t^jtal  of  25  gallons 
per  head  })er  diem  should  pass  into  sewers  in  addition  to  rainfall.*  In  a 
question  of  sewage  drainage  for  a  town  or  station,  the  amount  of  available 
water  at  all  timcis  of  the  year  Ixicomc^  a  most  imj^ortant  qu^wtiim.  The 
amount  for  a  water-closet  has  not  beeix  di^tcmuned,  and  varies  with  different 
closeta.  At  Netley  HospiUd,  with  J  mining's  closetB,  which  require  a  good 
deal  of  water,  it  ia  10  gallons  per  head  daily. 


•  Thin  wu  the  "innntity  which  MrBmnel  infnrmwl  me  snra©  yean  ago  ho  eonaidereil  shonld 
ba  provided  when  it  was  very  inuwjrlaiit  to  fU  the  smalliwt  neoesswy  amouut,  on  the  o<!CAsion 
of  ue  ervction  of  an  hosptUi  in  T arlcey  dnring  the  Crimean  War. 
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Amount  for  Public  BaOm, — If  these  are  largely  used,  a  much  greater  quan- 
tity ia  necessary  tfaui  16  gallons  per  head,  but  no  exact  statement  Can  be 
noftde.  The  enormous  baths  of  Ancient  Hume  required  an  amount  00  great 
l^t  at  least  300  gallons  ]>er  bead  pf^r  diem  must  have  been  supplied. 
l^^BpMw/  for  TiytJf'jn  ati'f.  Afft/tu/fj^turt/s.— This  will  of  course  vary  preatly. 
&3R2/ in  Manclu?st*r,  tlie  supply  for  trade  piu^ses  alone  was  about  10 
galTons  per  head  per  dioni.  In  (iiaagow,  in  ISfi?,  it  was  about  7  to  10  gallona. 
In  Liverpool,  in  1 862,  about  4  gallons  were  taken  for  trades. 

Amouni  rfqutrftt  for  Anhnals, — Sometimus  a  medical  officer  may  have  to 
reck<m  how  much  water  must  be.  obtained  for  animals.  A  horse  drinks  from 
8  t<j  12  giUloiiB  daily,  and  ought  to  liave  3  or  4  more  for  wusking;  a  cow  or 
small  ox  drinks  aliout  G  to  8  gallons ;  a  sheep  or  a  pig,  ^  to  1  gallon. 

Of  late  years  the  total  supply  of  water  to  towns  has  been  large,  and  is  now 
being  greatly  iucrea^d. 

Per  hcAtl  doily. 
In 

Manchester  received 
Glasgow  „ 

Edinburgh        „ 
Liverpool  „ 

In  1857,  London  received  32  galloDs,  and  in  1862  about  50  gallons,  per 
head  daily. 

In  I8C5,  Southampton  received  35  gallons  per  head  in  the  summer  and  26 
in  the  winter. 

In  1857,  the  average  supply  to  14  English  towns  of  second-rate  magnitude 
was  24  gallons ;  the  largest  supply  was  50  ;  the  smallest  14  jxjr  head  daily.* 

New  York  receives  about  30(1  gallons  per  head. 

Ancient  Imperial  Kome  ntccived  from  300  Ui  340  gallons  jwr  head  daily ; 
shore  of  this  must  have  been  for  th<^  supply  of  the  niagniticent  baths. 
estimating  the  amount  of  water  furnished  to  a  town  by  a  water  company, 
usual  mode  of  reckoning  is  to  divide  thi'  qnantity  issued  in  24  hours  by 
the  population.  But  animals  are  left  out  of  the  account.  In  some  co^es,  aa 
in  cavalry  stations,  it  becomes  of  importance  to  state  in  the  Keport  the  num- 
ber of  horses,  and  to  deduct  the  quantity  require*!  for  them  from  the  total 
quantity,  before  calculating  what  amount  is  furnished  per  man  daily. 

In  drawing  up  the  Ke^Kjrt  the  medical  uiHcer  should  distinguish  between 
the  different  nsea  of  water. 


In  1852. 

In  1862. 

20  gallons. 
35       „ 
30      „ 
22      „ 

50  gallons 
30      „ 

2.  QtJAXTiTT  OF  Water  for  Sick  Men. 

For  hospitals  a  much  larger  qiiantity  must  be  provided,  as  there  is  bo  much 
more  bathing  and  washing.  If  baths  are  largely  uiied,  and  their  use  is  daily 
increasing,  Uie  amount  of  watt^r  must  be  practically  unlimite*l.  But  from 
40  to  50  gallons  per  head  daily  is  the  least  that  should  bo  used  in  a  good 


*  ProfcsBor  Rankine  gives  tbu  rollawing  Uble  {OicH  Mn^inferinf/,  1662,  p.  731) : 

Ualtou 
Uui. 

Vnetl  for  domestic  purjKwea,       ....      7 
Wnahing  street*,  extiuguishing  fires,  mpplying )    » 

fouDtaini. f 

Allowsnoe  ror  trade  and  w««te,  ....      7 


»per  day  per  bead. 

WHttfl.   Avrrage. 

15  10 

8  8 


TotAl  in  ntin-monufftcturhig  towns,  .  17 

AddiUooml  dem&ud  in  luonulacrturing  towns,  10 

Total  in  attnufactumig  townK,  27 


80 
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hospital,  and  this,  as  far  as  imperfect  intimates  pennit  me  to  state  it,  is  ex- 
penderl  as  follown  : — 

^"of'kiS;,""'"'^"'^"^^}    2  to    IgallonBperheaddaay. 
For    perHonal    washing,    baths,  I  , «  ^    an 
&c.,   .  .  1 1»  to  2U       „  „     • 

For  laundry  washing,     .  .       5  to    6       „  •  „ 

For  washing  and   cleansing  of ) 


hospitals  and  utensils. 
For  water-closets, 


3to    6 


10 


40  to  46 


But  it  would  be  very  desirable  to  have  more  precise  data  as  to  these  quantities. 

ScB-SbCTIOX  II. — ESTIXATIOX  OP  THE  AmOCJTT  OF  WaTER  YIELDED 

BY  Different  SouRCEa.* 

The  medical  officer  may  sometimes  be  called  upon  to  calculate  the  amount 
of  water  derived  from  the  several  sources. 

BaitL — ^The  amount  of  water  given  by  rain  can  be  easQy  calculated,  if  two 
points  are  known — viz.,  the  amount  of  rainMl,  and  the  area  of  the  receiving 
surface.  The  rainfall  can  only  be  determined  by  a  rain-gauge  (the  mode  of 
constructing  which  is  given  in  the  chapter  on  Practical  Meteoroloot)  ;  the 
area  of  the  receiving  surface  must  be  measure<L 

Supposing  that  it  be  known  that  the  rainfall  amounts  to  24  inches  per 
annum,  and  the  area  of  the  receiving  surface  (say  the  roof  of  a  house)  is  500 
square  feet ; 

Multiply  the  area  by  144  (number  of  square  inches  in  1  square  foot),  to 
bring  it  into  square  inches,  and  multiply  this  by  the  rainfall.  The  product 
gives  the  number  of  cubic  inches  of  rain  which  fall  on  the  house-top  in  a  year, 
or  in  any  time  the  rainfall  of  which  is  known.  This  number,  if  divided  by 
277-274,  or  multiplied  by  '003607,  will  give  the  mmiber  of  gallons  whidi 
the  roof  of  the  house  will  receive  in  a  year  (viz.,  in  this  case  6232  gallons) ; 
or  if  it  is  wished  to  express  it  in  cubic  feet,  the  number  of  cubic  inches  must 
be  divided  by  1728  (number  of  cubic  inches  in  a  cubic  foot),  or  multiplied 
by  -00058. 

To  calculate  the  receiving  surface  of  the  roof  of  a  house,  it  is  not  necessary 
to  take  into  account  the  slope  of  the  roof.  All  that  is  required,  is  to  ascertain 
the  area  of  the  flat  space  actually  covered  by  the  root     The  joint  areas  of  the 

*  The  following  are  some  useful  measures  and  weights  of  water  (at  60"  Fahr. ) : — 


1  cubic  foot  of  pure  water, 


IgalU 


weighs 


>*                                »» 

weighs 

1  imperial  pint,      „ 

= 

n            t)                     it 

weighs 

1  imperial  ounce,    ,, 

= 

3t              H                           >1 

weighs 

1  cubic  inch,           ,. 

weighs 

100  cubic  incbei,        „ 

weighs 

]  French  litre,        ,. 

= 

1  gallon,  "               *, 

= 

■  = 

1  ton, 

^ 

1  lb.  avoir.,             „ 

= 

1728  cubic  inches. 

6-2355  gallons  (say  6-23). 

62-S51bs.  avoir,  at  62"  F.;  and  this 
is  the  pressure  of  a  ciUne/oot  of 
water  on  each  aquare  foot. 

277-274  cubic  inches,  or  0*1604 
cubic  feet, 

70,000  grain.s  orlOlba.ateO'Fahr. 

34-65923  cubic  inches  (say  34*66). 

8750  grains. 

1*733  cubic  inches. 

437*5  grains. 

252*458  grains. 

67'7  ounces  (avoir.) 

0-2200767  ^Uona. 

61  '027  cubic  inches. 

4-5434  litres  (say  i*54K 

35-84  cubic  ft.,  or  224  gallons. 

-000446  =  tons. 


QUANTITY. 


ground-tioor  rooms  will  be  something  less  tlum  the  area  of  the  roof,  which 
also  covers  the  thickness  of  the  walls  and  the  eaves. 

In  most  English  towns  the  amount  of  roof  space  for  each  person  cannot  be 
estimated  higher  than  60  square  feet ;  and  in  some  poor  districts,  is  much 
less.  Taking  the  rainfall  in  all  England  at  30  inches,  and  assuming  that  all 
is  saved,  and  that  there  is  no  loss  from  evaporation,  the  receiving  surface  for 
each  person  would  give  940  gallons,  or  not  quite  3  gallons  a-day.  But  as  few 
town  houses  have  any  reservoirs,  this  quantity  runs  in  great  peut  to  waste  in 
urban  districts.  In  the  countiy  it  is  an  important  source  of  supply,  being 
stored  in  cisterns  or  water-butts.  If,  insteful  of  the  roof  of  a  house,  the 
receiving  surface  be  a  piece  of  land,  the  amount  may  be  calculated  in  Uic 
same  way.*  It  must  be  understood,  however,  that  this  is  the  total  amount 
reaching  the  ground ;  aU  of  this  will  not  be  available ;  some  wUl  sink  into 
the  ground,  and  some  will  evaporate ;  the  quantity  lost  in  this  way  will  vary 
with  the  soil  and  the  season  &om  one-half  to  seven-eighths.  To  facilitate  these 
calculations,  tables  have  been  constructed  by  engineers,  and  the  following  por- 
tion of  a  table  from  Beardmoxet  will  give  the  amount  per  acre. 

Discharges  dite  to  Ramfall — (if  the  annual  rolnfall  be  eqitally  disiribuie^l 

over  tlie  year). 


Rain  per 
Annum. 

Cubic  Feet  per  Minute. 

Cubic  Feet  per  Diem. 

1 
Qallonfl  per  Diem.      1 

1     Inches. 

On  1  Sqoare 
Acre. 

On  1  S(tuare 
Hile. 

On  1  Stiuare 
Acre. 

On  1  Square 
MUe. 

On  1  Acre. 

On  1  Square 
Mile. 

1 
2 
4 
6 
8 
10 

0-006901 
0-013802 
0-027604 
0-041406 
0055208 
0069011 

4-41 
8-83 
17-66 
26-50 
35-33 
44*16 

9-93 
19-87 
39-75 
59-62 
79-50 
99-37 

6,355 
12,720 
25,440 
38,160 
50,880 
63,600 

61-9 
123-8 
257-6 
371-4 
495-2 
619-0 

39,622 
79,245 
158,491 
237,736 
316,982 
396,228 

All  other  quantities  in  the  same  proportion. 

Thirty  inches  of  rain  annually  give  677,805  gallons  iter  acre.     One  inch  of 
rain  delivers  4"676  gallons  on  every  square  yard,  or  22,633  gallons  (101  tons 
by  weight)  on  each  square  acre.     In  estimating  the  annual  yield  of  water 
from  rainfall,  and  the  yield  at  any  one  time,  we  ouglit  to  know 
The  greatest  annual  rainfall, 
The  least. 
The  average, 

The  period  of  the  year  when  it  falls,  and 
The  length  of  the  rainless  season. 
It  must  also  be  remembered  that  the  amount  of  rainfall  differs  very  greatly 
oven  in  places  near  together. 

Springs,  Rivers. — It  will  often  be  a  matter  of  great  importance  to  de- 
termine the  yield  of  springs  and  small  rivers,  as  a  body  of  men  may  have  to 
be  placed  for  some  time  in  a  particular  spot,  and  no  engineering  opinion,  per- 
haps, can  be  obtained. 

A  spring  is  measured  most  easily,  by  receiving  the  water  into  a  vessel  of 
known  capacity,  and  timing  the  rate  of  filling.     The  spring  should  be  opened 


0  square  feet 
4840  square  yartlH 
640  square  acrcK 


1  Kquare  yard. 
1  square  acre. 
1  square  mile. 
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WATER. 


W 
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up  if  necessary,  and  the  veoael  should  be  of  large  size.  The  vessel  may  be 
measured  either  by  lilling  it  hnst  by  means  of  a  known  (pint  or  gaUon) 
measure,  or  by  j^'augin^  it.  If  it  be  round  or  square,  ita  capacity  can  be  at 
once  known  by  measuring  it,  and  using  the  rules  laid  do\m  in  the  chapter 
for  measuring  the  cubic  amount  of  air  i»  rooms.  Tim  capacity  of  tho  vceael 
in  cubic  feet  may  be  brought  into  gallons  if  desirable,  by  multiplying  by 
G'23.  If  a  tub  or  cask  only  be  procurable,  and  if  there  is  no  pint  or  gallon 
measure  at  liand,  the  following  rules  may  l>e  useful : — 

1.  Tli^  Escitsf  nifft/uftf  of  t/au(jirttj  a  round  rjaile-iun, — Take  cross  diameters 
of  the  tun  in  the  middle  of  every  10  inches,  from  the  bottom  upwards;  it., 
measure  the  first  diameters  at  5  inches  from  the  bottom,  the  second  at  1&, 
the  third  at  Sfl,  &c.  Take  half  tlie  sum  of  eath  two  for  mean  diamet<»rs. 
Divide  the  square  of  the  first  mean  liiamet^r  by  353*04,  and  multiply  by  10; 
the  product  gives  the  contents  of  the  lowest  10  inches.  Find  the  contents  of 
each  surxeifisive  10  inches  in  the  ftanie  way,  and  add  the  whole  together.  The 
result  will  give  the  contents  iji  imjK'riai  gallons. 

2.  Rule  appHcahh^  to  tf/f.  innjirnty  of  f^tA't*. — Take  the  bun^  diameter,  the 
head  diameter,  and  the  length  of  tlie  casL  S<.|uare  the  bung  diameter,  and 
multiply  by  39.  .Square  the  hoail  diameter,  and  multiply  by  25.  Add  the 
products  together,  and  uiidtiply  by  2G.  Multiply  result  by  the  length  of  the 
cask.  Either  multi]>lyijig  tliis  last  number  by  '000031473,  or  dividing  by 
31773-244,  will  give  the  wmtt'uts  in  imjHirial  gallons.* 

Where  it  is  required  to  ascertain  the  ylM  of  any  small  waler-couree  with 
some  nicety,  it  is  the  practice  of  enj^inecra  to  dam  up  the  whole  stream,  and 
convey  the  water  by  some  artificial  channel  of  knoT\*n  dimensions. 

1.  A  wooden  trough  of  a  certain  length,  in  which  tlie  depth  of  water  and 
the  time  which  a  fioat  takes  to  pass  from  one  end  to  the  other  is  measured. 

2.  A  sluice  of  known  size,  in  wliich  the  dllforence  of  level  of  the  water 
above  and  bflow  tlie  .sluice  is  measareiL+ 

3.  A  weir  Ibrnir'd  by  a  i>limk  set  on  edge,  over  which  the  water  flows  in  a 
thin  sheet,  and  the  diifciTiiro  of  level  is  measured  Iji'.tivreii  the  top  of  the  jdank 
and  tiie  aurfnc*  of  tin?  still  water  alwvo.  Then  by  means  of  a  tabh?  the  mnoimt 
of  wak'r  delivered  piT  nunute  is  read  off.  The  weir  must  be  fonued  of  very 
thin  bc»ard,  and  be  perfectly  level ;  a  plunib-lini?  has  generally  to  bo  use^l.J 


•  NMbit'fi  l^rtirtil  Mensnration,  1869  (p.  30fl). 

t  Ituclmnfe  of  wutrr  throwjh  a  tfluice, — Multiply  breadtlj  of  opening  hy  the  height ;  this 
givea  the  area  of  the  nhijce. 

Di»eKarg»  =  area,  mt/lU'jUiedbjf^vetimtaiketguarerooto/keado/vsita'in  feet.— The  head 
of  water  \n  the  ditfen^ioe  nf  level  of  tlie  water  mbove  unci  below  the  dam,  if  the  Bliiice  Ih)  entirely 
UDilcr  the  lotrer  level ;  ur  the  hvi^^ht  of  the  upjwr  level  above  the  centra  of  the  opening,  if  the 
sluice  be  abtjve  ttie  luwer  level. 

X  Discharge  of  \ea(rr  ooct  a  wriV  1  foot  in  IfngtJt.—U  Iho  weir  is  more  or  less  than  a  foot, 
multiply  the  ouontity  iu  the  tAble  opposite  the  given  depth  by  the  length  of  the  weir  in  feet,  or 


decimals  of  a  foot 

lie-ptb  tMlng 

DUKharfTc 

per 

D«>[ith  tMing 

over,  Inchra. 

rotnatc 

owT,  inches 

i    •       -       ■ 

1-70  cubic  feet. 

2|     • 

1     .       . 

4-82    „ 

3      . 

u  .      .      . 

B-S4    „ 

H   ■ 

2     .       .        . 

13«3    „ 

4      . 

4i    .        .        . 

4»-84 

7i    - 

?     .        .        . 

Wfi«    „ 

8      . 

6*    .        .        . 

6«'46    ,, 

H   • 

6      .        .        . 

7519    „ 

9 

flj    .        .        . 

84-56    „ 

n  . 

7     .       .       . 

03«3    „ 

10      . 

DbcbarReper 

mlBufee. 

19-70  cubic  feet 

26-62    „ 

33-22  ;; 

40-71    n 

105-22    „ 

n6-72    ,. 

127-37    „ 

188-88    „ 

]50'22    „ 

101-78    ., 

Than,  if  tho  weir  measure  1  foot,  nud  the  depth  of  water  ralluif*  over  K*  2  iuolies,  the  delivery 
Is  read  at  once,  ri2.,  I^-fJ3  cubic  feel,  or  64*9  giUlous  i>er  miuuie.  If  it  be  4|  fcct>  Iht;  ounibcr 
13'63  must  be  multiplied  by  4-5,  kc. 


I'ERMANENCK  OK  SUPPLY.  / 

The  saint}  object  may,  however,  be  attained  \Tit)i  suttioieut  accui-acy  fur  the 
purposes  of  the  medical  oificor  by  selucting  a  portion  of  the  stream  where  the 
channel  is  pretty  uniform  for  a  length  of,  say  not  leas  than  12  or  15  yards, 
and  in  the  cuurse  of  which  there  are  nu  eddies.  Take  the  breadtli  and  the 
average  depth  in  three  or  four  places,  t-o  olitain  tlie  sectional  area.  ITiea, 
dropping  in  a  chip  of  wood,  or  other  li^ht  obJL'ct,  notice  how  long  it  takes  to 
float  a  certain  distance  over  the  portion  of  channel  choseiL  From  this  can  be 
got  the  surface  velocity  per  second,  which  is  greater,  of  course,  than  the  bottom 
or  the  mean  velocity.  Take  four-Iiftlui  of  the  surface  velocity  (being  nearly 
the  proportion  of  mean  to  surfat^e  velocity),  and  multiply  by  tlie  sectional 
ar«a.     Tlie  result  will  be  the  y\e\d  of  the  stream  i>er  second. 

It  mny  .sometimes  be  worth  while,  if  labour  Iw  at  hand,  to  remove  some  of 
the  irreg(daritie€  of  the  channel,  or  even  to  dig  a  new  one  across  the  nock  of 
a  bend  in  the  course  of  the  stream. 

The  yield  of  a  spring  or  small  river  should  be  determined  several  times, 
and  at  dittVrent  jieriuds  of  the  Uuy. 

WfJh. — The  yiehl  of  wells  can  only  bo  known  by  pumping  out  the  water 
as  tar  as  can  be  done,  and  noticing  the  length  of  time  re<|uiri.'d  for  refilling. 
In  coses  of  copious  flow  of  water,  a  steam-engine  in  necessarj'  to  make  any 
impression ;  but,  in  other  cases,  pumping  by  hand  or  horse  laTvovir  may  be 
sufficient  perceptibly  to  depress  the  water,  and  then,  if  the  quantity  Ukeu  uut 
be  measured,  and  the  time  taken  for  refilling  the  well  be  noted,  an  approxi- 
mate estimate  can  be  fonned  of  the  yield. 
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Sub-Section  JH. — Permanence  ok  Supplt. 

It  is  obvious  that  the  permanence  of  the  supply  of  a  spring  or  small  stream 
may  often  be  of  the  greatest  mouteut  in  the  catie  of  an  encampment,  or  in  tlie 
eetablishment  of  a  permanent  sbatimt 

In  the  hrst  place,  evidence  sliould,  when  available,  be  obtained.  If  no  evi- 
dence can  be  got,  and  if  the  amount  and  period  of  rain  bfi  not  known,  it  is 
almost  impossible  to  arrive  at  any  safe  conclusion.  The  country  whicii  forms 
the  gathering  ground  for  the  springs  or  rivers  should  be  considered.  If  thero 
be  an  extensive  background  of  hills,  the  springs  towards  the  foot  of  the  hills 
will  probably  bo  permanent.  In  a  Hat  country  tlie  permanency  is  doubtful, 
unless  there  be  some  evidence  fmm  the  temperature  of  the  spring  thai  the 
water  como.s  from  some  depth.  In  limestone  regions  springs  are  often  fed  fn>m 
subterranean  reservoirs,  caused  by  the  gradual  solution  of  the  rocks  by  the 
water  charged  with  carlx^nic  acid  ;  and  such  springs  are  veiy  pennanent.  In 
the  chalk  districts  there  are  few  springs  or  streams,  on  account  of  the  porosity 
of  the  soil,  unless  at  the  point  the  level  be  considerably  below  that  of  the 
country  generally.  The  same  may  bo  said  of  the  sandstone  furmation^,  both 
old  and  new  ;  but  deep  wells  in  the  sandstone  often  yield  largely,  as  the  per- 
meable rocks  form  a  vast  reservoir.  In  the  gmiiitic  and  trap  districts,  small 
streams  are  liable  to  great  variations,  unless  fed  from  lakes  j  springs  are  more 
]>oniianeiit  when  they  exist,  being  perha]>e  fed  from  largo  collections  or  lochs. 


SECTION  n, 

Sub-Section  I. — ^1.  I^uality  and  Composition. 

The  nuSdd  officer  should  next  state  the  source  of  the  suj>ply.  viz.,  rain, 
r,  ico,  springs,  wells  (shallow,  deeji,  artesian),  river;  distiUalion.  A  few 
»rds  on  the  compositiuu  of  water  from  these  sources  may  be  useful 


WATEIL 


Sulphurous  acid, 
Sulpliuric  acid, 

Phospluiric  acid,* 
Hydrochloric  acid, 


1.  RAIN. 

In  paiitdu^  through  the  atmoapherc,  the  rain  bocomes  highly  aerated  (from 
3  to  30  cubic  centa  per  litre),  the  oxygen  is  fuund  in  larger  pTx>portioiis  than 
in  aluiui'idiuric  air,  reacliing  from  32  pvr  cunt,  to  38  of  tho  totul  amount  of 
gas.  Carbonic  acid  constituti^s  about  2  J  to  3  }>er  cent,  of  tho  total  anioont 
of  gaa.  In  addition,  rain  water  ilidsolves  or  carries  down  niany  subatancija 
met  with  in  the  air,  and  may  contain  small  <iuantitios  of  any  or  all  of  the 
following  substances : — 

Carbonate  of  ammonia. 

>iitric  acid,  eHpeeially  in  summer  (Bineau) ;  and 

Nitrate  of  ammonia  in  stormy  wetither  (Schonbein). 

when  passing  through  the  air  of  coal-b\iniing  cities, 
llie  rain  waU'.T  is  then  iliatuictly  acid.  Also  through 
the  ail*  of  eeiiain  manufacturing  places,  as  Swansea 
(clipper  ^vorke). 
j  frt^e  in  moist  sea  air  and  in  the  neighbourhood  of 
■:  cedaiii  m an ulac tones,  BHjMJcially  carbonate  of  soda 
(  works. 
Hulphuit'Ltod  hydrogen,  fre«  or  combined  (Marchand). 
Chloritlit  of  sodium,  which  may  even  amount  to  as  nuich  as  0'02  grammes 
per  Utre,  or  1*4  grains  per  gaIlon,+  but  is  generally  iu  much  smaller 
quantity. 

Cliloride  of  potansiuni  and  cidcitmi  in  traces. 
Carbonate  of  lime  which  may  amimnt  to  U'UU7  grammes  {ler  litre,  or  049 

grains  per  gal  Ion.  J 
Sulphate  uf  lime  wliicli  may  reach  0005  graniinea  per  litre,  or  0-35 

gmins  per  gallon,  or  even  more. 
Iron,  alumina,  wilica,  plio^phate  of  lune,  cjulion,  pollen  of  flowers,  &c., 
carrieiL  duvvu  mechanically. 

A  trace  of  nitrtigenous  orgiuuc  matter  is  very  common^  and  luis  amounted 
to  as  much  as  0*008  grammes  per  Utro,  or  0-56  grauis  per  gallim  (liortels) ; 
but  in  tliis  case  it  cannot  but  be  suspucted  that  the  recuiving  surfitce  or  pijjes 
must  hiive  been  the  suurce.  In  Miuicheater,  Angus  Smith  found  034  grains 
in  100,000  grains  of  min.  Jiitrate  of  silver  rectives  a  red  tuit  from  the 
orgiuiic  matter,  and  a  pieci]iiliite  falls  which  contains  silver  (Kobinet). 

Tlie  total  amount  of  solids  (the  moan  of  the  analyses  of  live  observers  being 
taken)§  contained  iu  rain  water  is  0032  grammes  {>er  Hti-e,  or  2'24  grains 
I>er  gallon.  The  largest  amount  recorded  is  0*0509  grammes  per  litre,  or  3'5 
grains  per  gallon. 

Iodine  imd  bTomine  do  not  appear  to  bo  constituents,  as  stated  by  Chatin, 
or  ore  very  uncuinmon.     (Luca,) 

Occasionally  miu  wat.(?r  cont-ains  microscopic  plants  of  tho  lowest  order, 
such  as  tho  Prottiait'itUif  j>h*unh'i<^\\  a  protophyte  winch,  Ulco  most  of  its  order, 
decompoftes  carixinic  acid,  aiiil  Iiln  rates  oxygen. 

Bain  collect**!  in  the  country  is  purer  than  that  collect*>d  in  t<«\Tja ;  it  con- 
tains much  less  ammonia  and  much  less  sulphurous  acid.     In  Paris,  iioussiu- 


•  Borrnl,  "Cheniicnl  News,"  December  ISrtO,  p.  310. 

t  Meyrac  quoted  by  Molesohott,  Phye.  dcr  Niuirunghniittel^  2cl  edition,  p.  203. 
J  Bertela,  ibirf. 

I  Brandu,  ikrtub,  llarrAl.    Marctianil.    luirl   FUhoI.     Quot««l   by    Muleiiichott,    Tlivs.    dcs 
NftbningBmltti;],  2d  e<]itt(iu,  p.  203. 
It  Carpenter  on  the  Microscope,  3d  edition,  p.  258. 
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gnult  found  per  litre  0'003  gminmoB  of  ammonia,  and  Bineau  in  Lyons  found 
no  \os&  than  0-03  granmios  per  litre,  or  2'1  ffmins  por  ^dlmi. 

I^in  also  oft*;n  iMiconiea  vory  impure  from  takiiij^  up  substanccfl  from  the 
receiving  aurfat'e  on  which  it  falU,  and  it  also  oilen  wirries  down  portions  of 
lejives,  &c.,  into  the  pijKis  and  reservoirs^  which  slowly  ili-saolve  in  it. 

Di9*tffmntage^  tt/ul  tjtlraiiiwjfn  of  li/t'ni  ttf>  <i  Hourre  of  Supply. — Tim  uncer- 
tftjnty  of  the  rainfall  fjvni  year  to  y«ir,  the  louRtli  of  the  tlry  season  in  many 
countries,  and  the  large  size  of  tlie  reservoirs  wliich  ore  then  re<iuirud,  are  dis- 
advantAgefft.  On  th«  tither  hand,  its  purity  and  its  great  aeration  make  it 
both  healthy  and  pleasant.  The  greatest  benetits  have  avirulted  in  many  cases 
(especially  in  some  of  tlio  West  Indian  ishmds)  from  the  ubu  of  rain  inste4ul 
of  spring  or  well  water,  which  is  often  largely  impregnattyl  with  eartliy 
salts.  In  all  plates  wliere  tlie  spring  or  wi^U  water  is  thus  bad,  as  in  the 
ntiutral  gnnuid  at  Clihmltar,  rain  wat<"r  shoultl  T>e  aiibstitnted.  So  also  it  has 
been  suj;ge»ted  that  iu  outbreaks  of  cholera  anywhere,  the  rain  water  is  less 
likely  to  becnme  contaminat*il  with  sewage  matters  than  welln  or  springs, 
into  which  organic  matlera  often  iind  their  way  iiL  an  unaccountable  manner. 

3.    ICE  AlO)  SN'OW  WATER. 

In  froejdng,  water  becomes  much  purer,  losing  a  large  portion,  sometimes 
the  whole  of  its  saline  cuntonts.  Even  carbonate  and  sidphate  of  lime  artt 
thus  got  rid  of.  The  air  is  at  the  same  time  expelled.  Ice  water  is  thus 
tolerably  piuv,  but  hea^';^'  and  noii-acmti*d.  »Snow  water  coritains  the  salts  of 
rain  water  with  the  excf]jtion  of  rather  less  ammonia.  Chatin  (whose  ex- 
periments are  doubtful)  found  only  one-tenth  the  quantity  of  ioiline.  Tho 
lunoimt  of  carlwnic  acid  and  air  is  very  small. 

There  has  long  b»H*n  an  opinion  that  snow  water  is  unwholesome,  but  tliis 
is  based  on  no  reliable  observations.  In  Northern  EumiMi,  however,  the  pOijrer 
classes  liave  the  habit  of  taking  the  snow  lying  about  their  ilwellings,  and  us 
this  ia  oftt*n  highly  impure  with  substance-s  thrown  out  frt>m  the  house,  this 
water  may  be  unwiiolesomo.  It  has  l>een  conjectuivd  that  the  sjjread  of 
^olera  in  the  Russian  winter  in  1832,  was  owing  to  tlto  use  of  such  snow 
ir  contaminated  by  excretions. 


3.    DEW 
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ocrnsinrially  been  a  source  of  supply  to  travellers  in  sterile  regions  in 
South  Africa  and  Australia,  or  on  board  ship.  It  is  Ij^'St  collected  by  expos- 
ing large  surfaces  of  wool,  and  wringing  out  frequently.     Life  may  be  thus 
ipported. 


4.    BPntNO,  WELL,  A.M>  lUVER  WATEIt. 

The  rain  falling  on  the  ground  partly  evaporates,  partly  runs  off,  and  partly 
sinks  in.  The  relative  amounts  var)'  with  configuration  imd  density  uf  the 
grouml,  and  with  the  circuinittiinres  ini](eding  or  favouring  evaporation,  «uc:h 
as  temi>emture,  movement  of  air,  Ac.  In  the  magnesian  limestone  districts, 
nlxHit  20  per  cent.  penetmU^s ;  in  the  new  red  sandstone  (Trioiisic),  25  per 
cent.  ;  in  the  chalk,  42 ;  iu  thi*  loose  tertiarj*  sand,  90  tn  9G. 

Penetrating  ii\U)  the  ground,  tho  wat-er  al^sorlw  a  large  proportion  of  cai^ 
bonir^  acid  from  the  air  in  tho  interatices  of  the  s<jil,  whicb  is  much  richer 
(250  times)  iu  (..'O,  than  the  air  above.  It  then  passt-s  uiore  or  less  deeply 
into  the  earth,  ami  diawlves  everything  it  meetj>  with  wlaeh  can  bo  taken  up 
ill  the  lime,  at  the  tempcraturi'  iind  by  the  nid  of  carbonic  aci<L     In  some 


10  WATER. 

»incly  soils  there  is  a  deficiency  of  CO,,  and  then  the  water  is  also  wantiiig  in 
this  gast,  and  is  not  fresh  and  sparkling. 

Tlie  chemical  changes  and  decompositions  winch  occur  in  the  aoil  by  the 
action  of  carbonic  acid,  and  which  are  probably  influenced  by  diffusion,  and 
fK.-rliaps  pressure,  as  well  as  by  tem()crature,  are  extremely  corions,*  but 
c:innot  be  entered  upon  hero.  The  most  common  and  simple  are  the  solution 
of  carbonate  of  lime,  and  the  decom{)osition  of  silicate  of  lime  and  soda  by 
car1>onic  acid,  or  alkaline  carbonates.  Salts  of  ammonia  also,  when  they  exist, 
ap]K'ar  ^m  Dietrich's  observations  to  have  a  considerable  dissolTing  ^ect  on 
the  silicates. 

The  general  result  of  solution  and  decomposition  is  tliat  the  water  of  apxiogi 
and  rivers  often  contains  a  great  numljer  of  constituents — some  in  very  small, 
others  in  great  amount.  Home  waters  are  so  liighly  charged  aa  to  be  termed 
mineral  waters,  and  to  be  uniit  for  drinking,  except  as  medicines.  The  im- 
{>uiities  of  water  are  not  so  much  influenced  by  the  depth  of  the  spring  as  hy 
ih*3  strata  it  passes  through.  The  water  of  a  surface  spring,  or  of  the  deepest 
artesian  well,  may  be  pure  or  impure.  The  temperature  of  the  water  also 
varies,  and  is  chiefly  regulated  by  the  deptli.  Tlie  temperature  of  shallow 
springs  alters  with  the  season ;  that  of  deeper  springs  is  often  that  of  the 
yearly  mean.  In  very  deep  springs,  as  in  some  artesian  wells,  the  tempera- 
ture of  the  water  is  high. 

The  chief  constituents  of  water,  wliich  are  imi>ortant  in  a  hygienic  point  of 
view,  are  as  follows  : — 

Siiepended  Matters. 

I'hey  may  l]e  mineral,  vegetable,  or  animal,  and  may  consist  of  extremely 
finely  divided  silica,  clay,  chalk,  chalky  marl,  or  ferruginous  soil,  or  of  the 
debris  of  organic  matter,  vcgota]}le  or  animal.  (.\'\rl>onate  of  magnesia  is  tiao 
sometimes  jiresent.     There  may  be  also  growing  plants  of  various  kinds. 

The  clay  and  chalky  nmrl  is  sometimes  so  iinely  levigated  that  it  wiU  not 
Kul>Kide,  and  even  passage  through  a  sand  or  charcoal  filter  will  not  remoye  it 
The  addition  of  alum  (6  grains  to  the  gallon),  and  allowing  the  water  to  stand 
for  twelv*.'  hours,  will  often  remove  tliis  condition.  Chalk  and  sandy  su9- 
pr'ndf.'d  matters  de}>osit  more  cAsily,  and  are  easily  separated  by  filtration. 
.SusiH.'iided  vegetable  matter  Hul)jjide.s  slowly,  but  is  readily  got  rid  of  by  filtra- 
tif)n.  Aiiinjal  matter,  especially  wlifii  derived  from  sewage,  is  in  a  state  of 
fine  8usjx-nsion,  ofUm  tinge^s  the  water  dark,  has  odour,  and  can  be  readily 
sejiarated  by  filtration. 

The  following  table  from  Gustav  Bisehofl*  shows  the  amount  of  suspended 
matters  iu  the  water  of  some  of  the  great  rivers  : — 


SfUSTAXCKS  SUSPENDED  IN'  UIVEB  WATER. 

Amount  suspended  ditfers  at  diiFerent  times. 

In  100,000  parts. 

lUiiw,  .  .         1-73  to  20 

Danulx',  ....  9-237 

lilUty 0-891 

Mississippi  (annual  mean),  80'32  to  58*82 


•  ThfW  anf  ;;ivt'n  in  (ii'tiiil  by  ft.  BiscliofT.  "Chcinicftl  and  Physical  (ieology"'  (Oavendish 
Kwioty's  e*Iil.),  l^M,  \n\.  i.  \K%r.txKq.;  ami  in  "Wall's  Dictionary  of  Chfimidtry ;"  Articlf, 
f'hf.iiMtrjfiifiJffAny)f,  Wy  |>r  Paul. 


^^^^^^^^^^^^B 

^^V           GaogBB — from  March  to  June,   . 
^^H                                      June  to  October, 
^^H                                    October  to  March, 
^^H                       Mean, 

In  100,000  patto. 
21-71 
194-30 
44-86 

86-86 
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(Total  annual  diachargo  of  the  Ganges,  6,368,077,440 
cubic  feet  of  mineral  matter.  Thw  gives  172  square 
miles  1  foot  thick.) 


COMPOSITION  OP  BU8PCNDED  HATTEBS. 


Per  cent,  of  SuAjieudeil  8<ili<lfl. 


Rhine. 

Daanbe 

57-63 

45-02 

10-75 

,:           7-83 

14-42 

916 

trace 

2-73 

0-34 

0-24 

0-42 

0-89 

. 

24-08 

6-32 

2-26 

9-64 

4-58 

3-31 

1-66 

SilicOy  . 
Alumina, 
Peroxide  iron,  . 
„        mang., 
Lime,  . 
Magnesia, 
Potash, 
CaO  COp 
MgO  CO^        . 
FeO  COy 
Organic  matter, 
Loss  by  ignition, 
Loss,   . 


Dissolved  CvrigtituenU. 

1.  Gfueous. — Atmospheric  air  and  carbonic  acid  are  conUinnd  in  moat 
waters.  The  **  brisk  "  and  pleasaut  tasto  of  spring  water,  especially  frum  the 
chalk  districts,  is  owing  to  the  Latter.  The  total  iimount  of  (>  and  N  may  1)e 
as  high  as  7  or  8  cubic  inches  per  gallotL  The  relative  amounts  of  the  two 
gases  vary  greatly.  'Hie  O  may  be  as  1  to  2,  or  in  much  less  amount.  The 
amount  of  free  CO,  is  often  from  2  to  17  or  18  cubic  inches  per  gallon,  and 
on  standing  in  a  long  gla^,  bubbles  of  gas  upp>ear  ou  the  sides.  Kiver  water 
nsually  contains  much  leas,  and  many  springs,  especially  if  derived  from  a 
granitic  district,  contain  very  httle.  The  carbonic  acid  may  be  derived  from 
the  carbonic  aciil  of  the  air  op  anil,  or  may  be  produced  in  water  by  gradual 
oxi<latton  of  organic  matter.*  In  such  a  cose  the  0  lessens  in  a  corres]>oitd- 
ing  degree. 

WaU?r  containing  much  CO,  is  always  pleasant  and  piquant ;  w^hethtr  the 
gas  has  any  other  beuehcial  elfoct  is  doubtfoL  The  air  in  water  also  contri- 
butud  to  tlie  agrecableness  of  the  taste,  and  airlens  watef  (like  dii^tilled  wuti^r) 
is  disiigreeable  to  some  people,  and  appears  to  be  absorbed  with  greater 
difficulty. 

Uyfiro-^ilphuric  acid,  when  found  in  drinking  water,  has  usiudly  resulted 
from  the  decomposition  of  sulphates  of  swla  or  lime  by  contact  ^vith  organic 
matter,  such  as  vegetable  debris,  or  even  particles  of  curk.  It  apjieara  from 
an  observation  of  Kiach  (Art-hiv.  fiir  wiss.-Heilk,  1864.  No.  iii.,  p.  261),  that 
in  the  Marienbad  wat*>rs,  sulphuretted  hydrogen  is  produced  when  Algae  are 
present  in  tho  water,  not  without. 

Carburettiid  htjdrogm  api)ear8  to  arise  from  slow  decomposition  of  vegetable 

*  Miller's  ElemenUi  of  Cheiuiatry,  put  ii.  p.  5S.    1S60. 
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]nattcr  untler  roalrictotl  accutw  of  air.  Some  watei*9  purify  thorastOvee  oa 
fitaniHiig  by  gi\TUg  out  Hulphurt'tted  and  carbarotted  hydnjgeii,  aiid  ftfter  Ihv 
coming  very  atfeiisivo,  uguiii  Leeume  .swcDt,  like  tlii- Thamus  watiT  when  carriwl 
on  voyfiges. 

2.  Organic  Matfern, — These  arc  vcr(etaHo  or  aniuial.  Almost  aU  water 
containfl  aome  organic  matter  durivod  from  tliu  soil.  'J'Ik*  jmrt^st  water  from 
granitic  or  clay-slato  districts  contains  tjcitn  0-3  to  0*7  grains  ]ji:r  j^'jiUon  ;  tlit* 
piu'ost  clialk  wat-CT  contains  from  0*3  to  1  and  15  ^™iih  per  ^dlon.  The 
sandstone  waters  usually  tont-ain  more.  If  tho  waU'r  has  jjenneated  rich 
ve^'utuhh:  soil,  it  will  vuntuin  a  vt'ry  lar^'o  amoiuil  of  otxauic  mfiLkT,  as  much 
a8  12  to  30  grains  pnr  j^allon,  and  tho  wator  is  then  oft«n  of  a  yellomsh  or 
browiUBli  tint.  Water  &am  ptjat  ofbtiu  contaioa  a  large  amount,  and  the  tint 
is  heni  also  brownish. 

In  water  from  marwhes  the  organic  matter  varies  from  10  or  12  grains  to 
50  or  100  per  gallon,  or  possibly  in  some  owes  more.  HusjK^ndod  organic 
matter  is  also  common.  This  organic  matter  is  Haid  to  bo  nitrogenous,  and  is, 
sometimes  eallyd  "vegetable  albumen,"  And  imlued  it  Beems  probable  that 
a  nitr<.igenou3  vegetable  matter  is  not  imcnmuion  in  waters. 

In  most  of  thesu  c;isl^s  the  orgntiic  mutter  is  of  vegetable  origin,  and  con- 
Biftts  of  liumin  and  ulmin,  and  iif  acids  derived  fn^ni  humufl,  such  as  tlni 
crcnic  acid  (<'.^,H,/)jf.  +  31IO),  which  on  exposure;  becomes  aprocrenic  acid 
(^4^1/ *ai+'l *!<*)«  iiin'ie  acid  (<'4ult,/)jo)t  huiiiic  lu^id  ((.;j^H,,0„),  ami  geic 
acid  (*-j„H,/Jjj).  All  these  acids  are  non-nitrogenoua  (Mulder),  but  combine 
eagerly  witli  ammonia. 

In  waters  whicli  enter  into  the  list  of  mineral  watorj^,  otlu^r  Hubstances  are 
found — the  so-called  GLuiine  or  the  Zotigene,  which  are  nitrygeuoua  sub- 
stances.* 

Organic  matter  of  animal  ori^,  and  containing  nitrogen,  Bonietimuw  piussea 
into  water,  and  is  then  usuaOy  derived  from  the  habiUitions  or  works  of  men, 
or  from  decomposing  animals  living  in  or  aocidentjiUy  passing  into  water. 
Ilie  contents  of  cessi'oi>ls  or  sewers  dmiri  into  springs,  or  lu-e  cuuducU-d  inttj 
rivere,  or  the  water  penueates  through  soil  impregnated  mure  or  less  witli 
these  tlungs.  The  exact  composition  of  the  organic  matter  has  not  been 
detennined  ;  uwa  would  neceHsarily  soon  piss  into  carUniaieof  ammonia,  and 
the  other  organic  niattei^  of  the  urine  are  not  very  stable.  Nitntgouous, 
faecal,  and  biliaiy  nuittera  jire  prol)ably  le.ss  ea.'iily  decomfKisetl,  ami  these 
possibly  give  a  large  amount  of  the  animal  organic  matter.  But  in  atldition, 
decomposed  flegh  iiinl  other  animal  matters  frum  butchci's'  shops  and  sliiughtor- 
houses,  ami  from  dust-he^-xps  and  lay-sUilIs ;  substiuicea  troni  tri]K)-hou8es  and 
gnt^spiuners ;  from  size,  horn,  and  isingliu'^s  mmmfiictories,  and  from  similar 
trades,  oft-en  pass  into  well  and  spring  wat^-r. 

Almost  all  these  subhtances  in  decompoping  produce  biith  nitrous  and  nitric 
iwndfl  and  ammonin^  and  Riich  waterR  aiMi  ot't<"H  rich  in  nitrites  and  nitnite.9. 

8omctimei(  organic  matter  oxidises  go  r:ij)idly  into  nitrites  and  ammonia, 
that  though  the  amo\int  of  nitrons  ami  nitric  acid  is  great,  and  the  Viilatilc 
matters  on  incineration  mnoinit  to  t>,  8»  or  (.vi^n  12  grains  per  gallun,  the 
permanganate  of  potassimn  and  the  terchloriile  of  gold  show  only  a  small 
quantity  of  oxidisable  organic  matter.  In  such  case.^,  il*  the  penuanganate 
teat  is  not  combined  with  tlif.  examination  by  incinei-ation.  watej  which  had 
been  impregnate*!  with  sewage  might  bo  thought  to  be  pure. 
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"  Znnf(i>ru>  in  A  lort  of  gplnlinoiu  lubstance  which  hna  been  Dottcod  in  the  mineral  watera  of 
iViiU'ii.  iM-liia.  and  Plonibiferen.  OUirtnc  or  lwn*ginR  in  a  xonMrwhat  i^itiiilar  Mibj>taiicc  fouml  \n 
On*  iinl|»hunms  waters  of  thr  Pyr*ne«i.  Tlip  "»mlf«raire,"  a  confervokl  uniwth,  is  also  fouiwl 
In  tlil0  watrr,  ami  lia«  Iwf  a  rdnfnun'led  with  tUt-  ulairiiu'. 


UOMPOSmON. 
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Most  of  thi^»c>  dissolved  unimnl  substances  give  no  toatc  ur  gnicll  to  the  water 
unless  amiuoma  {a  t'oimd  in  great  quantity,  which  ia  seldom  the  caae,  or  sul- 
phurutt4-'d  hydrogen.  A  water  may  coutoui  as  mnch  as  twenty,  or  even  thirty, 
grains  jht  gallon,  and  be  considered  good  by  thoee  who  drink  it.  In  thost» 
who  arfi  uiiaccU8t<.mied  to  it,  or  in  all,  apiKU-ently,  under  certain  conditionH  of 
decompoeition,  such  as  high  tompomture,  water  of  this  kind  produces  iliarrhoial, 
SMljfen  choleraic  symptoms,  and  there  ia  some  eWdence  to  show  that  it  pre- 
UBpOlieii  to  true  cholera,  afl  will  be  prewmtJy  nototL  Potssihly  the  organic 
matter  luaVT  under  certain  conditions,  commence  to  undergo  fenucntative 
changes,  and  then  Incomes  suddenly  poisonous;  but  it  seenis  Lkely  that  Ihi^ 
perfectly  digsolve<l  aiiiuial  organic  matter  is  not  quite  ao  injurious  as  that 
which  is  merely  suspeudwl. 

In  afldition  to  these  ill-dcfinod  aubstancos,  certain  fhtty  acids  have  been 
detected  in  drinking  water — vi^.,  butyric,  formic,  propionic,  caproic,  and 
acetic* 

In  a  case  recorded  by  Rraut,  the  water  came  from  a  marsh,  and  volatile 
fatty  acids  were  forniLMl  un  sUinding. 

Scliweizerf  deU^cted  butyric  ivid  in  the  water  of  a  well,  whirh  wa-s  in  part 
fetl  by  the  water  of  a  trencli  many  hundred  feet  distant,  which  was  full  uf 
animal  and  vegetablo  debris.  This  water  muld  not  be  usetl  by  men  or  animals, 
and  contained  no  less  than  1"5  graiiimus  per  Utre  or  105  grains  f>er  gallon  of 
butyrate  of  lime. 

It  se^ms  ]irobnble  that  this  kind  of  contamination  is  more  common  than  b 
euppoeed ;  aud  as  the  fatty  aciiln  are  somotimos  very  irritating,  even  in  smidi 
amount,  their  rapid  formation  may  also  occasionally  Inul  to  thrwe  symjit^jms 
of  bilious  vomiting  and  dianluTa  wliich  wat^r  contiiining  organic  matter 
seems  sometimes  suddenly  to  produce,  although  it  may  have  lxH*n  used  for 
some  time  before  with  impunity.  But  nothing  certain  is  known  on  tliis 
point. 

Animal  organic  matter  is  also  derived  from  graveyards ;  the  exact  nature 
of  the  Bubetance  is  here  also  unknown.  It  may  be  pailly  nitrogenous  (since 
nitrous  and  nitric  acid  and  ammonia  arc  readily  formed)  and  [lartly  fatty.  The 
iryurious  effect  of  water  thus  iraitregiiaU^d  in  causing  diarrluea  and  dysentery 
seems  pretty  well  ostihlishod,  Tlu'  detiwtion  of,  and  puriiiciition  from,  organic 
matter  are  afterwards  given.  Tlie  amount  of  organic  matter  in  diffiirent  kinds 
of  water  can  be  seen  from  the  following  table,  containing  a  few  analyHcj^  made 
by  different  observers;  many  of  them  are  by  Dr  I^undaa  Thomson  and  Dr 
Lethel^,  and  are  merely  cited  to  show  the  usual  range  of  organic  impurity: — 


Amcmnt  oforgAiiiR 

Witter.   -Place  supplied  to. 

Whence  derivftd,  and  forouition. 

matUra  in  graini* 
per  i^allun. 

Glasgow, 

Loch  Katrine — Primitive, 

0-82 

Chatham, 

Chalk,. 

1  Millstone  grit,  brought  ] 

by  pipe  24  miles  long  • 

( to  Liverjiool,        .           ) 

0-5 

Liverpool, 

1-21 

1  Millstone  grit,  red  sand-  j 

Manchoflter,  . 

',  stone,  and  surface  draiii- 
(age,  .         .         .         .  ) 

1-253 

Watford,       . 

Chalk, 

120 

*  8ch«rer*  and  Kraut,  Ajmalen  d.  Cliem.  and  Pluu-m.  l&fifi;  band 
UI3,  p.  2». 
t  Orsterkn'fi  Zcit«chrift  fiir  Hygiene  ;  vol.  i.  p.  IfM. 


p.  2&7  :  and  band 


Amount  of  orguUc 

Wfttor.— Place  nipplied  to. 

Whence  deriTed,  uid  fomuitioB. 

inatten  in  gnuna 
per  gnllon. 

Famliam, 

Tertiary  winds, 

1-78 

Aberdeen, 

Priniitivf  rncks,     . 

1-82 

Xew  Kiver,  . 

Chalk,  c-hiray, 

1*9  to  2-7 

Tliameft— atThamea  Ditton, 

C  h  nl  k  and  clay  diatrictfl,  &c, , 

2-29 

„      — at  Lomlou  Bridge 

(iu  1861), 

»>                     n 

3-7 

(in  1863), 

Some  shallow  Lou  Joii  WuUe 

(UthebyinlSCl)— 

Eishopsgatc  Street,  . 

f  Siirface,   gravel,    &c.,     [ 
\  lying  over  London  clay,  ( 

C-4 

Aldgftte, . 

»i                     ») 

71 

Bride  Luue,     . 

)l                                          Vl 

8- 

Little  Britiiiii  Slroe^ 

>f                                          T1 

8-2 

Honey  Lane  Market, 

,»)                                          11 

21 

Guil^all  Buildings, 

tl                                          »1 

3- 

Glover's  Lane  Court, 

'»                                          ») 

1-5 

Chatliam  well-water(18Cl ), 

J  Chalk,  but  impregnated  1 
]  with  ejcereta,      .         .  J 

6- 

71                     T>                    rf 

»i                     » 

9-2 

Briffbton    well  -  water,*    ) 
Northern  wvW  (1962),  / 

17-52 

>i                     i> 

Sonthem  M'ell,   . 

')                     11 

8-32 

Iforwich  Well-water 

Near  a  churchyard, 

10-37t 

Mineral  Snltstaneen.' — An  inmienee  number  of  minciul  suhstaucos  are  found 
in  water.  Omitting,  however,  ali  the  rarer  substanees,  wliich  are  found  in 
extremely  email  quantity,  and  putting  on  one  side  the  wateiv  in  which  saline 
matters  are  in  so  great  ahiuubiiioe  as  to  constitute  mineral  waters,  we  find  the 
moBt  common  conatitucnts  of  drinking  "vvator  to  bo  lime,  uuignoaiii,  soda, 
IJOtassa,  ammonia,  iron,  chlorine,  Bulphiiric  acid,  carbonic  acid,  phosphoric 
acid,  nitric  acid,  silicic  acid. 

More  infrequently,  or  in  special  circumatancee,  alununB^  manganese,  arsenic, 
and  nitrous  acid  are  found. 

The  mode  of  combination  of  these  subatancea  is  yet  uncertain  ;  it  may  be 
that  the  acids  and  base^  are  equally  distributed  among  each  other,  or  some 
other  mo<les  of  combination  may  be  in  play.  The  mode  of  combination  is 
ti»ually  assumed  ti>  be  as  followH-J  The  chemist  determines  the  amount  of 
each  separate  substance,  and  then  calcuhites  the  combijiation  aa  follows.  Tlie 
chlorine  is  combinp<l  with  mxliiim;  if  there  ia  an  isxcesa,  it  ia  rombined  with 
potassium  or  oakiuin  ;  if  there  is  an  excess  of  soda,  it  is  combined  with  sul- 
phuric acid,  or  if  still  in  excest*,  witli  carlKuiic  aci<l.  Lime  is  combined  with 
excess  of  chlorine  or  Fiilpluiric  acid,  or  if  there  he  no  sulpliuric  acid  or  an 
excess  of  lime,  with  carbonic  acid.  Magnesia  is  combJiieil  with  curbmiic  acid. 
8o  that  the  moat  usual  combinations  are  chlorirle  of  s<]dium,  «ulphatc  of  soda, 
carbonate  of  soda,  carbonate  of  lime  (held  in  solution  by  carbonic  acid),  sul- 


•  DuniLw  Thnmwiti,  '•  Ijincct,'*  Oct.  11, 1862. 
;  Fresemua,  Quantitative  Anal.  3d  Mit.  p.  481. 
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phate  of  lime,  chloride  and  Biliuatti  uf  calcium,  and  carboxiaiu  ui'  niagueeia. 
But  the  results  of  the  analynis  may  render  other  comhiuationa  uecessar}'. 

Sub-Sbction  n. — Summary  of  Drtwkiso  Waters. 

As  the  composition  is  so  various,  it  is  impossible  to  give  any  good  closnfi- 
cation  of  drinking  waters  ;  the  diviaiouB  of  mineral  waters  usually  employed 
HTv  of  little  USB  for  our  pur|M)se.  It  may  be  desirable,  however,  to  give  a 
general  summary  of  the  characters  of  some  of  the  most  typical  kinds. 

Springs  ami  WeiU, 

1.  The  OraniHc,  M*rtnmorphic^  Trap  Rock,  and  Cfaij-Slattf  Waterit. — 
Generally  the  granitic  water  is  very  pure,  ofttm  not  containing  niont  tlian 
two  tu  six  gniins  per  gallon  of  soHde,  viz.,  carbonate  of  soda,  chluride  of 
aodiuui,  and  a  little  lime  and  magnesia.  The  organic  matter  is  in  very  small 
amount.  The  clay-slate  wat^jr  is  geuerolly  veiy  pure,  often  not  containing 
more  than  frt.mi  three  to  four  gruins  jier  gallon. 

2.  The  Water  from  MllUtone  Grit  and  Jtaitl  Odite. — Like  the  gi-anitic 
water  this  is  very  pure,  often  not  containing  more  than  four  to  eight  grains 
per  gallon  of  mineral  matters,  which  consist  of  a  little  sulphate  and  carhonat-e 
of  lime  and  magnesia  ;  a  trace  of  iron. 

3.  Soft  Sand'Rock  Waters. — These  are  of  variable  composition,  but  as  a  rule 
are  impure,  containing  much  chloride  of  sodium,  oarhonat^A  of  soda,  sulphate  of 
soda,  iron,  and  a  litth:!  liiue  and  iiiogiieMia,  auuiuriting  altogether  to  from  thirty 
to  eighty  grains  per  gallon.  Tlui  organic  matter  may  bo  in  large  amount, — 
four  to  eight  grains  per  gallon,  or  even  more.  ISomctimes  these  waters  are 
tolerably  pure,  or  wells  or  springs,  wthin  a  short  distance,  may  vary  con- 
siderably in  composition. 

4.  The  Looife  Saml  ami  Graiyl  Waters. — In  this  case  there  is  also  a  great 
variety  of  composition.  Sometimes  the  water  is  very  pure,  as  in  the  case  of 
the  Faniham  waters,  and  in  some  of  the  waters  from  the  greensand,  wheire 
the  tutjil  Bolids  are  not  more  than  from  four  to  eight  grains  per  gallon,  and  con- 
sist of  a  little  carbonate,  sulphate,  and  silicate  of  lime;  carbonate  of  magnesia, 
chlorides  of  sodium  and  potassium  ;  sulphates  of  soda  and  potassa,  iron,  and 
organic  luatter.  The  last  is  sometimes  in  some  amount,  viz.,  '8  to  1*8  grains 
IH?r  gallon.  In  tolerably  pure  gravels,  not  near  to^ms,  the  water  is  often  very 
free  from  impm-ity.  In  the  ciLse  of  many  sands,  however,  wliich  are  rich  in 
salts  the  water  is  impure,  the  tiolid  contents  amounting  sometimes  to  Hfty  or 
seventy  grains  per  gallon,  or  more,  and  consisting  of  chloride  of  sodium, 
ciu-bonate  of  sotla,  sulphate  of  swla,  with  lime  and  magnesian  salts.  These 
waters  arc  often  alkaline,  and  contain  a  gocul  deal  of  uiganic  matter.  The 
water  frtim  the  sands  in  the  "  Landes"  (Southern  France)  contains  enough 
oi>(aiuc  matter  to  give  ague. 

5.  Watars from  the  Lh^  Clays  vary  in  composition,  but  are  offen  impure; 
much  as  217  grains  per  gallon  of  mineral  nuitters  luive  been  found.     No 

a  ipiantity  than  88  grains  of  suljihate  of  lime,  and  41*8  of  sulphate  of 
tftftgnesia,  existed  in  a  water  e.xaminod  by  Voelcker. 

G.  The  Chalk  Watara. — llie  pure,  typical  carbonate  of  lime  water  fr<»m  the 
Ik  is  very  sparkling  and  clear,  highly  charged  with  carWinic  acid,  and  con- 
from  7  to  20  grains  per  gallon  of  carbonato  of  lime,  a  little  carbonato  of 
magnesia  and  chloride  of  sodium — small  and  immaterial  quantities  of  iron, 
silica,  potasaa,  nitric,  aud  phosphoric  acid.  Sulphuric  acid  in  cumbiiuition  is 
^tometimes  present  in  variable  amount ;  nrganic  matter  is  usually  in  small 


amDunt.     Tliis  U  a  good,  wholesome,  (ind  pleasant  water.     It  is  hardy  but 
sofleiia  greatly  by  hoiliiig.* 

7.  Tlif  LinttHtoiw  ami  Maijfienan  IJmeniimft  Wniers. — These  are  also  clear, 
«]>arklinK  watore  of  agreeaVde  tanle.  Tliuy  differ  frain  the  chalk  in  containing 
nsually  more  sulphate  nf  lim«  (4  ti>  12  ^'mns,  uv  cvini  tnorr)  ami  Ii?(w  cjirbon- 
ato,  and,  in  tlie  case  of  the  dulomitic  diatricts,  nuR-Ii  suIpliaUj  and  carbonate 
of  maf^iesifl.  Orgniiiti  matter  is  usuiJIy  in  small  anjouut.  lliey  are  not  ao 
wholcjiome  as  thf3  chalk  wiitors,  and  in  some  caaea  produce  goitre.  They  are 
hard,  and  m^Wn  Iuti8  on  boiling. 

8.  The  Seletiiiic  Wafers. — Water  charged  with  8ul[>hate  of  lime  (6  to  20 
praiiiB,  or  oven  more)  may  occur  in  a  variety  of  caHw*,  but  it  may  sometimes 
come  froTii  Helenitic  rocks.  It  i.*?  an  nnwliolesdrne  water,  ami  ii»  many  persons 
produces  dyepcpaia  and  constijmtion,  alteniating  M-ith  dianhfi?4V.  It  is  hard, 
iioftcna  little  on  boilin«r,  and  is  not  grxMl  for  cooking  or  wasliing. 

0.  C'A/y  Wittern. — Very  few  (ipriiigs  exist  in  the  stiff  clay ;  the  water  is 
chiefly  surface,  ajid  fulls  soon  ijito  rivers ;  it  varies  j^reatly  in  conipoHition, 
and  it  often  contains  much  suspended  matter,  but  few  disaolveil  constituents, 
chiefly  lime  and  soda  ealta. 

10.  Alfun'al  Wfi/erit, — (Alluvium  is  usually  a  mixt\ire  of  sand  and  clay.) 
Generally  impure,  with  carlwnato  of  lime,  gulpbates  of  lime,  sulphate  of  mjig- 
noaia,  chloride  of  sodium,  cjirbonate  of  soda,  iron,  silica,  and  oft<!n  much 
organic  matter.  Occasionally  the  organic  matter  oxidises  rapidly  into  nitrites, 
and  if  the  amount  of  eldoride  of  sodium  is  lai^e,  it  might  bo  supposed  that 
the  wat^ir  had  bei-n  contaminated  with  sewage.  The  amount  of  solids  i>er  ^^llon 
vari*i8  fi-om  20  to  120  grains,  or  even  more. 

11.  Surface  and  tSufmoil  WaUr. — Very*  variable  in  composition,  but  oft^n 
very  impure,  and  always  to  bo  regarded  with  stiapicinn.  Heaths  and  motjrs, 
on  primitive  rocks,  or  hard  millstjiue  grit,  may  8up]dy  a  pure  water,  wliich 
may,  however,  be  sometimes  slightly  ooloiux'd  with  vegetable  matter.  Culti- 
vatiid  lands,  with  rich  nmnurtMl  (toils,  give  a  water  containing  often  both 
organic  matter  and  sjilts  in  large  fpirtntity.  Some  soiln  cnntnin  nitrates  of 
jtotoah,  soda,  and  magnesia,  and  give  up  these  salts  in  large  quantity  to  wat4'T. 
This  is  the  case  iu  several  parts  of  India ;  at  Adin,  and  at  Nasaiek  in  the 
Deccau  (Haineji).  In  towns,  and  aiuorig  the  lial>itati(ais  of  men,  the  surfiiee- 
water  and  the  slmllow  well-water  nft^n  contAin  large  quantities  of  nitritds, 
and  uiti-ates,  suljihates  and  phnspliutes  of  lime  and  soda,  and  cliloride  of  ^ 
sodium.  The  nitrates  in  tliis  case  probably  arise  fi'om  ammonia  ;  nitrite  of 
ammonia  being  fii>*t  formed,  which  dissolves  large  quantities  of  lime.  ( Organic 
matter  exists  often  iu  larg(?  amount,  and  slowly  oxidises,  foniiing  nitrous  acid 
and  ammonia.  In  some  cases,  butyric  acid,  which  often  unites  with  3ime,  is 
also  fonued. 

12.  Marital.  Wafer. — This  always  contains  a  large  amount  of  vegetable 
organic  matter ;  from  12  to  40  and  50  grains  is  not  luicnmmon,  and  in  some 
cases  there  is  more.  Suspended  organic  matter  is  also  cornmtm.  The  salts  are 
variable.  A  little  lime  and  soda,  in  combimHion  with  carbonic  and  sulphuric 
acids  and  chlorine,  arc  the  most  usiml.  Of  course,  if  the  marsh  is  n  siilt  (*ne, 
the  mineral  constituents  of  sea-water  are  present  in  varpng  jiroporLioua. 

13.  Wnt*rr  from  Gravf.  t^anh. — Xitrilet^  and  nitrates  of  animonini  ajid  lime, 
and  sometimes  fatty  acids,  and  much  organic  matter. 

14.  Water  Jtoirhf'j  from  fiirion'eif  may  contain  a  great  number  of  mineral 
and  organic  substances,  including  arsenic  from  caUco-i»rinting. 

*  S4>inotiincA  tlte  vraltr  draHii  fnini  the  uppi^r  pftrt  cf  llie  chftik  in  rvally  derivcil  Imm  tt-i- 
tiftr>'  wuiil  lying  ntiovc  the  trlinlk.  The  wat^r  crtntniiiB  Wsh  mrhonate  of  linm,  nrol  mfrp  rjirlKm- 
at«  orsotU  ftod  cliloride  of  sodium,  unl  nuiv  be  alkaliue.  i 
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ArtpMan  WfU  WnUtr. — The  oomposition  vrtrioa  greatly.  In  some  cases  Uie 
wuter  is  so  highly  charj^twl  with  sjiliiie  matter  iis  to  he  uBilriiikahle  ;  the  wat<*r 
of  the  artesian  well  at  GreueUe  contains  enough  carbonate  of  8(jda  and  potiuili 
to  make  it  alkaline  ;  in  some  vas^a  the  water  contains  imn  in  nome  anionnt ; 
in  other  imsM,  e3|K?i;ialIy  when  dniwn  from  the  lower  \n\ri  of  the  chalk,  or 
the  greensand  Wlow  it,  it  is  tolemhly  i>iire.  Its  temperaturf!  is  usually  hij;h, 
ill  proportion  to  the  depth  of  the  well.  The  aeration  of  the  water  is  often 
moderate.  The«3  last  two  points  rather  nvilitate  a;;^Lnst  the  employment  of 
water  from  very  dt^ep  welh}.  TI»e  total  solid  eimfitituentit  of  some  artesian 
wells  i&  as  follows  : — * 

Deplb.  (f  rniiu  per  Oaltun. 

Crenelle,             .  1797  10 

Pt'qiignan,                     •  .  557  11 

RheLma,  101  20*8 

Nurdmarkt,  in  Amsterdam,  201  99*4 

River  Wiiffyr. 

Fetl  from  a  variety  of  sources,  river  wat«r  is  even  more  complex  in  its  con- 
stitution than  sprinj^  water;  it  is  also  nion»  infhicni'ed  l>y  thu  Hcnson,  and  by 
circumstances  connected  with  season,  such  as  thu  melting  of  snow  or  ice,  rams 
and  Hoods,  tVo.  Tlie  water  tiikuu  on  opposite  sides  o£tho  some  river  has  been 
found  to  dili'er  slightly  in  composition. 


ComjMirtttive  Value  of  Spnnrf^  RiveVy  and  Well  Water  flw  Sources  of  Supplt/, 

lliis  depends  on  so  many  circumstances,  that  little  can  be  said-  Spring 
water  is  both  pure  and  impure  in  different  eas(« ;  and  the  mere  fact  of  its 
being  a  spring  is  not,  as  sometimes  imagined,  a  test  of  goo<lne^.  Freipumlly, 
indeed,  river  water  is  purer  than  spring  water,  especially  from  the  depo«it  of 
cAThonate  of  lime ;  organic  matter  is,  however,  generally  in  gw^ater  quantity, 
as  so  much  more  vegetable  matter  and  animal  exci-eta  find  their  way  into  it. 
The  water  of  a  river  may  have  a  very  different  constitution  from  that  of  the 
springs  near  it«  banks.  A  gond  example  is  given  by  tlui  ( Uute,  at  York  ;  the 
water  of  this  river  is  derived  chietly  from  the  millstone  grit  which  feeds  the 
Swale,  the  Ure,  and  the  Nid,  tributaries  of  the  C  tus*- ;  the  wat^^r  contains 
only  9  gmins  j)er  gallon  of  salts  of  lime,  magnesia,  soda,  and  a  little  iron. 
The  wdis  in  the  neigh bourho<Hl  pass  down  into  the  soft  new  rtul  sandistone 
which  lies  below  the  millstone  grit;  the  water  contains  as  much  as  64  96 
gmins,  and  even,  in  one  case,  DC  grains  per  gallon  ;  in  addition  to  the  usual 
salts  there  is  much  chloride  of  ciiloium,  nitrates  of  lime,  soda,  and  magnesia, 
Shallow  well  water  i.s  always  to  be  viewed  with  stispiciou  ;  it  in  tlie  natural 
point  to  which  the  drainage  of  a  good  deal  of  surramiding  land  tends,  and 
heavy  rains  will  ollen  wash  many  substaaces  into  it. 

DisiilM  Water. 

DistillatioQ  is  now  veiy  largely  used  at  sea,  and  affords  an  easy  way  of  getting 
good  wat«r  from  sea  or  brackish  water.  Almost  any  form  of  apparatus  wUl 
flfutfice,  if  fuel  can  be  procured,  to  obtain  enough  water  to  supjxirt  life,  and 
if  even  the  simplest  ap()liauct«  aiti  not  nttjiinable,  the  mere  suspension  of 
clean  woollen  clothing  over  boiling  water  will  enable  a  large  quantity  to  bo 
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coUecte*!.  At  eoa,  Halt  water  is  Hometiiiiw?  mixed  wth  it  from  the  prii 
of  the  l>oile.rs,  and  orcaflinnally  fhitn  ili^c«imp(^witinn  of  the  chloride  of  mag-^ 
nesiurn  (prohaljly),  ii  littlu  free  hytlroc.hlnric  aciil  pnases  off.  This  can,  if 
necessary,  Ik;  noutmlisf  d  l)y  carhoimtB  of  soda. 

As  distillctl  wator  is  nearly  freo  from  air,  atid  ia  therefore  unpalatable 
some  penions,  and  it  is  supiwscd  indiiJ^estiblc,  it  nmy  Iw  armt<;<l  by  uUowinj 
it  to  run  through  a  cask,  the  hottoni  at'  which  in  piorced  with  fine  hohjs, 
as  to  expose  the  water  to  tlie  air.  A  .special  ajtparatuH  lor  ai.^rjitiny  the  watt 
distilled  from  sea  water  has  been  invent<Hl  by  the  Inte  Dr  Xoriniiinly,  and  u 
iti  ciimmon  use.  Oi-g;iuic  matter,  at  lii'st  olieiif^ivn  to  Utstc  and  smeU  in 
tilh'.d  water,  can  )m  ^ni  rid  of  by  paiising  llirouj^'h  a  rharcfial  hiter,  or  b] 
keeping  thrie  or  four  days. 

t'are  should  l>e  taken  that  no  h^iil  finds  ita  way  into  the  distilled  water. 
Many  canes  of  lead-poisoning  have  occurred  on  Ixjnrd  pliipa,  partly  from  the 
use  of  minium  in  the  appamtun,  und  portly  from  thu  use  of  zinc  ^>//w*  con- 
taining lead  in  their  composition. 
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Sub-Sbotion  IlL — Uhual  Soubcks  op  Contahination  of  Wateb,  and 
Sanitary  pRECAUTioifa. 

In  oxamininf?  any  wator,  it  is  ncceapary  to  oonaidor  whether,  in  any  way, 
some  apeciid  cause  of  impui'ity  has  been  iu  operation. 

llain  water  becomes  contaminated  by  falliiij;  through  a  foul  iitinosphero  ; 
also,  by  carrying  away  deeaying  leaves  or  other  matters  from  roolls  id'  houses  ;j 
it  diysidvua  also  lead  from  h^utl  coatings  and  pipes,  and  takes  u[*  euoui^h  zina] 
from  zinc  roofe  to  be  injurious.     (Tardieu,  DiH.  tnit/'jidm;  t.  llj  p.  25.) 

Rivers  may  h©  rendered  temporarily  impure  by  hea'vy  rain  and  Hoods 
bringing  soils  and  vt^getable  debris  from  higher  re^ons,  or  by  imiptions  of 
the  sea,  or  by  the  overflow  of  marsh  waters.  Shallow  wells  and  .sjaringB  aro 
also  sometimes  altered  in  composition  by  tlio  «ime  (^uHits,  and,  if  Hitimted 
near  the  sea,  may  he,  in  dry  seasons,  rendcietl  brackish  by  the  pressure  of 
the  salt  water  into  the  laud.  Beep  springs  and  wells  are,  of  course,  less 
all'ected. 

The  most  common  8om*ees  of  coutainiimtioii  are  found,  however,  in  tJio 
habitations  and  tradci^  of  miii,  Shallow  wells  are  very  apt  tu  be  eoutfuninated 
by  floods  carrj-ing  in  sui-fuce  i ui purities ;  aud  by  sewa^'e  soaking  from  ceas- 
pits,  and  by  matters  of  all  kind.i  tlirown  out  on  the  ground.  To  a  certain 
extent,  the  soil  through  whieh  tliese  8ub.stancefl  pass  will  filter  and  purify 
the  water,  but  it  mm>t  eventually  lose  this  power,  and  also,  at  last,  a  com- 
plete channel  may  be  opened,  and  a  stream  of  substance  may  suddenly  hnd 
itfif  way  into  a  well 

A  well  drains  an  extent  of  ground  around  it  in  the  shape  of  an  invei-ted 
cone,  which  is  in  proportion  to  its  ovni  depth  and  the  looseness  of  the  soil ; 
in  very  looae  soils  a  widl  of  GO  nr  80  feet  will  dndn  a  largo  area,  perhaps  ns 
much  as  200  feet  in  diameter,  or  even  more,  but  the  exact  amount  is  not,  as 
far  as  I  know,  precisely  di'-i-enninefL  ProfoBsor  Ansted  staters  that  the  deepest 
{non-art«?sian)  well  will  m  it  drain  a  cone  which  is  more  than  Imlf  a  mile  in  radius. 

Certain  trades  pour  their  refuse  water  into  rivers  :  gas-works  ;  slaughter- 
houses;  gnt  spinners  ;  tripe-houses;  size^  horn,  and  isinglass  maniifactonea; 
waahhouses,  stareh-works,  and  calico  printers,  aud  many  othei-s. 

Gases  evolved  from  decomposing  substancefi,  or  tlirown  out  from  ni.inufac- 
tori'jfl,  are  also  absorbed  by  sheets  of  watrr,  or  are  washed  down  into  streams 
nr  shallow  wtdls  by  min,  and  in  this  way  siispendcd  organic  substances  are 
riflen  cuiTii'^l  down. 
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In  housofl,  it  is  astoniHhiiig  how  many  instances  occur  of  tho  water  of  butts, 
cistema,  and  thinks  getting  contaniinatwl  Ity  leaking  of  pipua  and  other  causes, 
Kticli  as  tho  jjosaigo  of  sewer  gas  tlirough  uverllow  pipes,  &c. 

As  thorc  is  now  no  dou})t  that  typhoid  fcvt^r,  cholera,  and  dysentery  nmy  he 
caused  hy  water  rendered  impure  hy  the  eviicuations  piissed  in  those  diseases, 
and  as  mmple  diarrhcea  seems  also  to  he  largely  caused  hy  animal  organic  sus- 
peiisiitn  <ir  solution,  it  is  evident  how  necessary  it  is  to  he  riuick-8ighte<l  in 
egurtl  to  thy  jM)ssihl»»  iuipiirity  of  water  from  incidental  cau.ses  of  tliis  kind, 
nicrefore  all  tanks  and  cisternR  should  he  inspected  regularly,  and  any  acci- 
dental source  of  impurity  must  be  looked  out  lor.  Wells  should  he  covered  ; 
a  good  coping  put  mund  to  jinwent  subBtances  being  wa>;hi-d  down  ;  tho 
distance  from  cesspits  and  dunghoaps  should  be  carofiiUy  notii!  :  no  sewer 
should  be  allowed  to  |>asa  neat  a  well.  The  same  prtvautiuUH  dhimld  he  hikfii 
with  springs.  In  the  case  of  rivers  wo  must  consider  if  coiitjinunatton  ran 
result  from  the  discharge  of  fiecal  matters,  trule  i-ofuse,  &c. 


I 


SuB^BCTiON  IV. — Characters  of  Good  Drinking  Water. 

The  general  chara<:ters  of  good  drinking  water  are  these.  It  must  he  trans- 
parcntj  colourless,  without  odotir,  and  tasteless  ;  it  should  bo  well  aernUd 
(as  it  then  apjwars  to  be  more  easily  absorbed),  cwd,  ;ind  pliiasfuit  to  drink  ;  it 
must  have  no  deposit ;  vegetables  should  be  readily  cooked  in  it ;  the  total 
dissolved  constituents  must  be  within  a  certain  amount.  It  is  difficult,  with- 
out more  evidence  than  we  at  present  possess,  to  deliuo  tliis  amount,  and  tins 
following  numbers  must  W  taken  with  some  limitation  : — 

Organic  matter  shoiUd  not  exceed  1*5  grains  per  gallon. 


Caibunato  of  lime, 
Sulphate  of  lime, 
Carlwinato  and  s\ili)hat^  of 

magnesia. 
Chloride  of  sodium, 
Carbonate  of  soda, 
Sulphate  of  snda. 
Iron,           .... 

16 
3 

3 

lf> 
20 

6 

0-5 

llie  proper  amount  of  gases  is  stated  hy  Boudct  to  be  as  follows : — 
Nitrogen,   ....  6  cubic  inches  per  gallon. 

Oxygen,      .         .  3 '6 

Frw?  carbonic  acid,  .  5J  to  7     i,  „ 

At  the  Sanitary  Congress  held  at  Brussels  in  1853,  it  was  decideil  that  the 
total  ara(mnt  of  solids  ought  not  to  exceed  0-5  grammes  per  litro  (  ~  35  yrahia 
per  gallon),  and  the  same  rule  had  been  previously  laid  down  in  the  "  Annu- 
sirn*  des  £aux  de  la  France  pour  1851  "  (j).  14)  ;  but  this  statement  is  of 
little  use,  as  the  salts  difl'er  so  much  in  tlieir  oll'ect  on  the  system  :  tho  car- 
iKJiuit*.'  of  lime  may  exist  without  injury  in  large  quantities  ;  the  carbonate  of 
wxia  in  still  greater;  hut  sulphate  of  lime  or. magnesia  i«  prejudieiiU  in  much 
Buialler  amount*.  It  must  also  be  conceded  that  in  some  cases  water  still 
mort>  highly  ciiar^ed  with  salts,  uH|H?cially  the  alkaline  salts,  has  l>eea  used 
tfjf  many  yeara  without  apparent  injury. 
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Shake  up  the  wuter.  Placo  Bonie  of  it  in  a  loi 
stand  for  twenty-four  hours  to  collect  the  sediment, 
points. 

Colour  and  Trait^pareiicy. — Turbidity  which  may  he  penuanent  is  givea! 
hy  finely  divided  clay,  vegetable  matter,  chalk,  and  femi|:finoiis  sand. 

Colour  is  given  espe-cially  by  peat,  decoiujio«iiig  vegetation,  auimal  Diatters. 
The  depth  of  the  coknu*  ia  no  mdication  of  the  amount.  The  water  from 
fann-yarda  is  often  highly  coloured,  but  aometimea  contains  httle  organic 
niattc»r.*  It  must  1x3  remeiiibeaM.1  that  a  lai-^e  quantity  of  dianolved  organic 
matter  may  exist  in  a  jiedwitly  colourless  water.  In  order  to  estimate  colour 
it  has  been  recommended  by  Lotheby  to  look  tXovni  through  a  stiutnm  of  water 
2  feet  in  tliicknesfl  on  a  wliite  [iltite.  A  tall  ghiss  is  used  for  thi.s  jmrpose, 
and  another  glass  is  filled  \nth  distilled  water  for  companion. 

TofiteA — Although  naturally  much  wilied  on,  and  useful  if  large  (|uantitieB 
of  foreign  substances  are  present,  tasto  is  not  a  good  guide.  Organic  matter^ 
when  ilissolved,  is  oft«n  quite  tasteless ;  56  grains  of  carbonate  of  soda  and 
70  of  chloride  of  sodium  per  gallon  are  imperceptible  ;  1 0  grains  of  carbonate 
of  limu  give  no  taste;  25  grains  of  sulphate  of  hnie  very  little ;  yet  a  per- 
manently hanl  water,  especially  if  alkaline  salt-a  arc  present,  has  sometimes  a 
pecidiar/w/e  or  slightly  saline  taste,  if  the  totid  &d.ts  amount  to  35  to  40 
grains  per  gallon,  and  the  sulphate  of  lime  reaclies  6  nr  8  grains.  Iron  is  the 
only  substance  in  small  quantity  detected  witli  great  certainty  hy  taat<!.  That 
a  water  is  tastele&s,  Ih,  tliereforo,  evidence  only  of  freedom  from  very  largo 
impregnation  wnth  salU  and  organic  matter.  It  is  statc^l  that  when  the 
water  is  warmed  to  80*^ — 95**  Jb\,  any  taste  \&  more  perceptible  than  when  the 
water  Is  cold, 

iSmell  detects  sulphuretted  hydrogen  in  very  small  quantities,  and  ammonia 
if  in  large  amount.  Suspended  or  dissolved  decomposing  nnimiil  matters  in 
largo  quantity  sometimes  will  give  a  foetid  smelL     If  butyric  or  other  fatty 


•  Voelcker  mtb  (Journal  "f  the  Royal  AgriciUtuial  Society,  No.  DO),  iLat  samples  of  farm- 
yard water  wbicli  "  Iiwked  like  tlit!  very  ijasence  of  the  nianuie  heap,"  were  found  on  lUialyBta 
to  oouUin  very  little  or^iiic  matter. 

t  Apttiwrin  the  Army  Medical  Rejfort  for  1862 (vol.  iv.)by  DrDe  Chanmont  state*  very 
clearly  the  liniit«  of  tast«  ;  the^  are  aa  foUowe  : — 

Cldoridc  of  sodium  ii  detected  when  it  reachea  75  giuixis  per  gallon. 

„  potaiwium,       ....        20  „  ,. 

„         tuagoefiium 6(Ho  6fi       „         „ 

Sulphate  of  liine, ^  to  30        „  „ 

Cartiouate  of  luno, 10  to  12        ,,  „ 

Nitrate  of  lime, 15  to  20       ., 

Carbonate  of  soda, 60  to  G6       ,,         ., 

Iron. '2  .... 
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aciils  have  formed,  the  smell  may  be  oocaaionoUy  perceived  when  a  stoppered 
bottle  in  which  the  water  1ms  been  kept  for  some  weeVs  in  ojtened. 

Touch. — The  oidy  evitlence  derivable  fitim  this  sense  is  in  washing  ;  lianl 
waters  (containing  the  earthy  salt;*)  fonning  on  imperffet  lather  with  snap. 
This  point  b  generally,  however,  more  precisely  determined  So  also  in 
cookijig  vt^etable&  Hard  waters  coat  tlie  vegetables  with  salts  of  lime,  and 
prevent  the  acce-ss  of  water. 

li*  circiuustances  prevent  any  examination  >jeyond  the  physical  one,  it 
should  bo  clearly  nnderstmKl  and  stated  tliat  the  information  is  very  h'mitetl, 
and  on  no  occasion  should  a  water  be  affirmed  to  be  good  merely  b(H*aiiRe  it  is 
euluurloas,  tasU^less,  and  fn-o  from  smell  j  it  should  bo  merely  stated  that  the 
phyaieal  examination  detects  no  impurity. 


Sub-Section  II. — Microscopic  Examination. 

After  the  water  has  stood  for  twenty-four  hours  the  sediment  may  be  ex- 
amined, or  if  there  Ik;  murh  animid  or  vegetable  life,  a  drop  c*m  at  once  be 
taken  from  the  water.  The  hirger  animals  can  often  Ije  seen  with  tlie  naked 
eye,  by  attentively  looking  through  the  glass  when  placed  opju^site  a  bright 
light 

In  the  sediment  the  chief  microscopic  ap]>carancQs  are — 

1.  8and  ;  easily  known  by  its  anglca,  and  its  being  unaffected  by  any 

re-agent. 

2.  Clay  and  marl ;  amorphous  non-angular  particles,  not  acted  on  by 

re-agejita. 

3.  Chalk  ;  round  and  slightly  angular  particles,  at  onco  dissolved  by 

aci<ls. 

4.  Woody  fibre ;  when  much  broken  up,  very  little  ia  seen  beyond  dark 

masses,  sometimes  rather  tibrous  looking ;  i£  less  changed,  and  in 
large  masse-s,  unetpuvocU  woody  fibre  can  be  seen. 

5.  Portions  of  leaves ;  bits  of  the  veins,  with  occasionally  some  of  the 
jtorenchymn,  or  daik  masses  without  any  (Ustinguishiug  characters, 
are  seen.     If  stanihy  matters  remain,  iodine  detects  them. 

6.  Alga;  and  confervoid  growtlis  are  often  se^n  even  in  tolerably  pure 
waters,  and  portions  of  different  water  plants. 

7.  In  some  cases  remains  of  animals,  portions  of  muscular  tissue.  In 
waters  contaminated  with  sewage,  an  **  ochreoiis  substance "  has 
been  found  by  Hassall,  and  is  considered  to  bo  altered  muscular 
fibre  tinged  with  bile.  Hitric  acid  brings  out  the  piiJc  tint,* 
aceording  i-n  Hji-^ityill. 

8.  Infusoria. — The  dith-rent  kinds  of  Paramecium  are  the  most  common, 
and  are  found  in  water  containing  both  animal  and  vegetable  orgimin 
matter.  The  P.  ehnjtuilU  is  very  common  in  the  I'hamos  water 
(Hassall).  Moniuls  and  rotifers  are  sometimes  seen,  and  varieties 
of  Artinophrys,  Emjlena  vlridU^  &c. 

0.  L)iatoniacea>  in  large  numbers  are  found  in  some  watera,  and  Hiissull 
has  figured  a  great  number  in  the  Tlian»es  water.  Oyn^ifjma  hip- 
jM>nn/ipufy  Niizni'hia  Honijutay  and  species  of  ^avicula  arc  perhaps 
most  common,  but  there  is  a  considerablo  variety. 


A  MktroHO(iii:  Rxvnination  of  the  Water  auiiplied  to  tlio  lubabttonts  of  Lonilon.    By 
Arthur  Tnn  UuwU.  M.D.     \9&K\,  j,.  S. 


tpiadrityirniit  (nmle  and  fenmk',  ti^.  2)  are  the  most  flomnion,  aiitl  are 
founil  in  moat  staf^'nant  waters,  Tlii^y  are  also  found  in  some  grjod 
waters,  fluch  as  Utnt  of  Mimclu'st^r,  which  in  mmiin«r  is  quite  full 
of  tho  Daphniii.     The  Cyclops  alsu  is  constantly  found  in  WiiU?r 

good. 

lot  infreipiently  found  in  atagnant  or  ^m 
mawli  water,  and  soniotimes  in  watiii'  tmntjuiiiaal^Kl  with  sewage.  ^| 
The  aulijciint'd  ]i1at*^fl  (kindly  dniwii  for  nip  by  my  frioiid  Dr  Maddox) 
show  all  that  wiis  founJ  in  the  sediment  of  the  water  drawn  from  one  of  the 
wells  at  Neth^y,  and  the  Bcdiment  of  a  ditch  waksr^  which  may  lie  taken  to 
represent  the  usual  surface  water.  Hassall  has  published  nurneroua  plates  of 
the  sediments  iu  the  watera  of  the  Loudon  companies,  which  can  ht)  reftiired 
to.* 


ScB-SEcnoir  III. — 1.  CnEMtcAL  Examinatiox. 

Anjiy  surgeons  will  often  he  m  jKisitions  in  which  it  is  impui?Biblo  to  make 
a  thni'ouf^h  (diemii:a!  oxainination,  and  indet-d  it  is  seMom,  imrh^r  any  circum- 
stances, that  they  have  con4)hlj.!  facilities  fur  -«o  (loin|j[.  But  even  an  imi>er- 
fect  examination  eun  hu  mmio  to  give  much  valualilo  infomiiition.  Tlio 
chemical  analysis  can  go  on  at  tlie  same  time  with  the  physical  oud  microsco- 
pical exanunationa. 


1.  Qtialifafivc  Exam  l  fiat  ion. 

1.  /ifxttJion, — Tako  the  reaction  of  the  water  iM^forc  ami  after  hoiling.  If 
alkaline,  it  is  prol;ahly  so  from  carbonate  of  sodaj  if  so,  the  hn>\vn  colour 
will  not  disappear  from  turmeric.  If  alkalinft  from  amninnia,  the  browning 
is  fugitive.  Crtr]h»uic  acid  may  in  lai-ge  quantity  give  a  slight  acid  reaction, 
and  then  couc^'al  an  idkalinc  n-action.     Boiling  clrivos  off  the  mrlionic  acid. 

2.  OrtfunU  Mnth  r. — iJetcnnine  tlio  presence,  and  form  a  rough  guess  at 
the  amount,  r)f  oi'gutiic  mutter  by  boiling  6  ounces  with  a  few  droiis  of  suhition 
nf  chloride  of  gold.  In  proportion  to  the  amount  of  organic  matter,  the  gidd 
is  roduccd,  and  forius  a  violet  or  almost  black  [lowdor.     If  this  is  considerable, 
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the  amount  of  or^nic  mutter  is  largo.  Or  atUl  to  a  pint  Of  the  "wuter  a 
dctinitti  quniitity  of  iHjrumnj^iiunto  uf  potiuih  (as  suhstniuontly  dirLM-'twl),  nntl 
allow  to  stan»J.  A  test  pp(»i>osed  }>y  Faurtf-  for  vegetable  albumen,  \tz.,  tauuic 
iteid,  or  an  alcoholic  solution  of  gallic  ocitlf  is  less  certiiin. 

3.  Litm\ — Te-st  with  oxalate  of  ammonia.  Six  grains  per  gallon  of  a  lime 
salt  give  a  turbidity  with  oxalate  of  ammonia  ;  IG  grains,  a  cousiderablo  pre- 
cipitate J  30  grains,  a  very  large  precipitate.  Even  from  thia  teat,  Rn  idea  can 
be  formed  of  the  quantity  of  lime.  Boil  the  water  briskly  for  thirty  minutes ; 
if  carbonate  of  lime  be  present,  it  will  be  thrown  down ;  filter,  tiU  up  to 
original  volume  with  water,  and  again  test  with  oxalatu  of  ammonia.  Aa 
only  2  grains  per  gallon  of  eurlxmate  of  limo  c^in  reimiiu  in  solution  after 
boiling,  a  large  precipitate  vni\  show  that  sulphate  i)r  chloride  of  limo  is 
present, 

A-.  Ma^ipma. — Filter  the  water  fi^m  the  oxalate  of  lime  thrown  down  in 
3,  evaponite  to  a  very  sniidl  bulk,  tilter  again  it  there  be  any  precipitate,  and 
mid  a  few  drops  of  cldoritle  of  ammonia  and  phosphate  of  sodii,  anil  a  lew 
dm]>s  of  ammonia.  In  twenty-four  hrmra,  if  magnesia  be  present,  crystals  of 
ammoniaoo-maguosiau  phospluite  are  thrown  down. 

5.  Potash  and  Soduu — It  is  not  often  ncce-ssary  to  examino  this  [mint,  but 
if  it  is  wished  to  do  so,  the  pn)ccs.s  is  as  follows : — Take  a  portion  ot*  tlie  liquid 
from  which  lime  has  been  thrown  down ;  evapomte  to  dryness,  ignito  gently 
to  drive  otf  amnumia  ;  if  magnesia  is  present,  it  must  be  removed  as  follows : 
Add  baryta  water,  boil,  liltt-r;  add  to  tiltrate  carbonate  of  ammonia  and  some 
caustic  ammonia  ;  evapomte  to  drjTit^sa,  adding  stmie  chloride  of  ammoniii 
during  the  process  :  evaporate,  ignite ;  thuu  disifolve  in  a  little  water,  and 
divide  into  twtt  ])ortions. 

Id.)  Test  ouD  portion  with  bichloritio  of  platinum  for  potassa. 
h.)  Test  the  other  wntli  antlnirmale  of  pota^if^  for  soda. 
As  this  pitKti^  ia  complex,  and  as  jiuUish  is  seldom  present  in  large  amount 
in  drinking  watt^r,  it  will  bo  generally  sufficient  to  evai>oralo  the  wuUsr  at  once, 
und  see  if  it  is  alkaline ;  if  it  is  not,  we  may  be  sure  no  groat  amount  of  car- 
bonate of  soda  is  present. 

6.  Chfon'iif. — Add  a  few  drops  of  dilute  nitric  arid,  and  then  nitrate  of 
silver.  Four  gniins  per  gallon  of  chloride  of  sodium  give  a  turbidity  ;  10 
grains,  a  slight  precipitate  ;  20  grains,  a  considerable  precipitate.  A  guess  caii 
thus  be  made  at  the  amount. 

7.  Sulphuric  Acid. — Add  a  few  drops  of  dilute  hydi'ochloric  acid,  and  then 
a  few  drops  of  chloride  of  luirium.  If  no  precipitate  occurs,  let  it  stand  for 
twenty  fom*  hours. 

Sulphates  to  the  amount  of  1,  or  oven  1  J,  grains  per  gallon  give  no  preci- 
pitate ;  at  fii-st,  or  on  standing,  3  grains  give  a  haze,  and  after  a  tinie,  a  slight 
precipitiite ;  above  this  amount,  the  precipitate  is  pretty  well  marked  If 
there  is  no  priH:ipiitatc,  tljo  presence  of  sulphates  in  small  amount  (1  to  3 
grains  per  gallon)  is  not  exclutled. 

8.  Phoftphoric  Acid. — Add  a  little  dilute  nitric  acid,  and  then  an  excess  of 
molyUlate  of  ammonia,  and  boiL  If  VO^  is  present,  a  yellow  colour  is  produced, 
and  in  time  a  finely  powdered  yellow  precipitate  of  jihosphoric  molybdate  of 
ommrniia  falls.  Or  if  no  molybtlato  of  ammonia  be  procurable,  concentrate  the 
wntcv,  filter,  and  add  a  little  sulphate  of  magnesia  and  liquor  ammonire ;  the 
ammoniac*vmagnesian  phosphate  is  thrown  down,  A  third  test  is,  to  add  a 
very  littlo  dilute  nitric  at^id,  and  an  excess  of  a<:etate  of  soda,  and  then  a  drop 
of  Bcsfpiichloride  of  iron  ;  a  yellow-white  flocculent  precipitate  falls.  As 
phosphorir  acitl  is  in  small  amount,  the  water  must  he  concentmted. 

0.  Ttwt  for  niUic  acidt  by  evaiwmting  a  pint  to  a  very  small  bulk  ;  put  in 
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a  tost  tube ;  add  an  equal  bulk  of  pure  Bulpburio  acid,*  so  that  it  may  form 
a  layer  imJor  tho  water ;  iilLnv  io  cool ;  ami  tlu'n  ihop  iii  a  crj'stjil  of  sulphate 
of  iii>ii.  A  dark  olive-greon  or  browu  ring  will  IVtui  at  the  juuctioii  of  the 
two  lifjuids  if  nitrir  noid  hp  |m'iU'.Tit. 

Or  after  the  watyi*  litis  boL-u  greatly  concentrated,  add  a  little  Bulphuiic  acid 
and  a  drop  or  two  of  Bulphiiric  acid  and  indigo,  and  wanu ;  the  blue  colour 
will  disappear  if  nitric  acid  be  prfHOiit. 

AudtluT  test  has  been  latidy  projM>8ed,  wlutili  is  Ktill  mure  delicate  : 
Bruritie  Test.- — Difisolve  lyranune  of  bnieiiip  in  lOOO  C.C.  of  diytillKd  water. 
Take  I  C.C.  of  this  solution  ;  add  1  C.C.  of  the  water,  and  then  pour  down 
the  glass  very  ciirclully  1  C.C.  f>f  puni  fiulphurio  arid,  wi  that  it  may  fonu  a 
layer  beb'W  this  watt-r  If  nitrates  are  present,  a  zuiiu  of  rose  colour,  which 
turns  yoUnvs'  on  its  under  surface,  appears  at  the  junction  of  the  two  litjuids. 
If  tht"  ATaler  contaiiia  xTtiin*'''  *^*  ^^V  th«  rejwtion  is  set^n  very  decidedly. 
(Keniting,  "  Cht-inicul  News,"  Uct<jlH,^r  18G3.)  Hie  water  u^ed  to  dissolvo 
tlio  bruciiifi  nlu^^t  be  pure,  luid  ahonbl  be  ^lisliileil  fnun  potash.  Commercial 
SOa  j^euemlly  coutsiins  NOj,  and  tins  ia  a  jirwitilitficulty  fur  th«  army  8ui-geon, 
in  all  the  tests  for  nitric  acid  in  M'hicli  SO.^  is  uacd.  It  outjht  to  be  distilled 
with  5  per  cent,  of  carlumute  nf  EimjiiouiEi,  lunl  imly  J  colWtud,  The  brucine 
Bhauld  be  carefully  washed  with  j^uro  water  before  solution. 

10.  Nitrous  Acid. — ftbtke  imiido  of  potassium  starch  piiste  hy  taking  1 
part  of  pure  iodide  of  potas-snun,  20  [Muts  of  Ht-arch,  and  OOO  parts  of  water. 
Take  a  little  oi'  thia,  mix  it  with  the  water,  and  atld  a  little  dilute  pure 
Bulphuric  aeid  ;  if  uitroue  acid  be  present,  a  blue  cljIout  will  at  once  ai»]i4*ar. 
A  corapamtivo  experuuent  should  alM'aye  be  made  with  distilled  water. 
Suuie  d<-»ubt.H  have  been  exprossud  o(  the  ar^cunicy  i>f  thi:*  test,  but  it  appears 
to  be  a  miiid  one  when  used  for  ibuikin^  wateit*,  the  tioliilH  in  which  ui-e  iu 
email  ainuunl.     It  is  often  necessary  to  concentrate  tlie  water. 

11.  AmiH'mh- — by  NesyWa  teM — wliicli  is  i)n'pared  iw  tbllows  :  Take  a 
Rolution  of  bicbhiriile  of  mercnr^%  and  add  wolution  uf  iodide  of  ]n>t.Tssium  till 
tlie  precipitate  \&  abiickst  redi.s8olveil,  and  then  add  li([Uor  i>olaswe  ;  ammonia 
^vea  a  brown  precipitate^  of  the  eonipositiini  (XH^^',!  +  21IO).  In  >)fy\)  |>art-a 
by  weight  of  this  preci]iiti\te,  there  are  17  of  arnnioniiL  The  water  should 
be  wanned  and  then  aiKled  to  the  re-aji;rnt. 

12.  Inm. — liy  red  iir»d  yellow  prussiate  of  pota^sh,  or  by  solution  of  tannin, 
PnibMun  blue  or  black  iuimite  ni'iron  ai^i  thrown  diiwn. 

13.  Siiliihureifcil  Hf/fff'ot/ea,  by  a  wilt  of  lead,  or  ii'  it  exist  as  sulphide,  by 
nitro-pru8«ide  of  eu'diunj,  M'hich  ^aves  a  beautiful  purple  colcair.  The  l>uj*t 
teat  is  solution  of  oxide  of  lead  in  solution  ofsinhi,  impared  by  rt(hHn>,'  solu- 
tion of  soda  to  acetatu  of  lead,  till  the  piticipitate  thrown  down  iw  ilissulved; 
add  some  of  tliis  to  a  large  (quantity  of  water,  and  see  if  any  discoloration  cou 

'be  detected  on  tlie  suriace. 

14.  D-'ud. — Pa*i«  liydro.suljflmric  acid  at  once,  or  after  evapomlion,  through 
the  water.  Collect  the  precipitate  ;  heat  it  on  charcoal  in  blowpijxi  Hatnti,  to 
get  the  niet-dlic  leatl ;  dissi^ve  the  leail  ghjbule  in  very  weak  nitric  acid,  and 
jidd  a  drop  ot  .qoliition  of  iiMlido  of  jMitaAiiuni. 

If  the  lead  is  in  very  small  (juantity,  acidify  at  least  half  a  RalW  of  the 
water  with  acetie  acid  ;  add  a  little  ac(.'tat<'  of  ammonia  (to  prev^'ut  tlie  leml 
ppei'-ipitating  aa  sulphate),  evajxtrate  to  a  small  bulk,  (ilter,  and  pass  fcsH 
thmugh.     Collect  the  suljihide  of  lead,  and  prucee<l  aa  above; 

Even  b^'  these  simple  (jualitative  tests  a  very  fair  (ijiiniou  may  ho  formed 

•  Tlic  sulphuric  acid  may  Iw  t^Ated  hy  bniHne,  or  by  ndrlin^  a  particle  of  bicLronute  of 
)x»UAh  ;  if  nilrous  acid  Ik  present,  Uic  grcea  oxide  of  cliromiuiii  u  furmud. 
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of  tbo  qtiality  of  a  water,  or  at  any  rate,  eume  guidance  is  given.  In  the 
fiolii  a  sur^'ou  cAii  wwUy  carry  diy  oxalate  of  ammoaia  and  chloride  of 
goitl^  ami  nmko  sulutiouti  %vlieii  ha  wants  Uiuui,  and  thus  test  tor  lime  uud 
or^nnic  nmtlor.  If  watt;r  douj*  not  deposit  carbonate  of  lime  on  boiling,  and 
after  binlin^  coiitinuetj  to  givt?  a  large  ]irt*ipitat«?  "with  oxalate  of  anunonia,  the 
ptt'sence  of  sulphate  or  nitrate  of  lime  or  chloride  of  calcium  in  largo  quanti- 
ties, and  not  of  t'jirbunate  of  lime,  may  l>e  infeiTtni. 

If  tv»  the  (lualitiitive  teats  the  qiumtity  of  HolidH  jM»r  gallon,  and  the  hartl- 
ncii*3  of  the  wat-er  before  and  aflcr  boiling,  can  he  rletenniiie^l,  a  very  safe 
opinion  on  the  gtKjdnesa  of  the  water  for  drinking  purposes  can  be  given  at 
the  co«t  of  little  time  or  labrtiir. 

If,  when  a  i-niuU  quantity  of  permanganate  of  potasb  be  added,  the  disco- 
loration occurs  veri/  rapidly,  the  organic  matter  is  more  probably  animal  than 
vegetable. 

If  a  very  largo  quantity  of  chlorine  is  present,  the  watiT  is  either  con- 
taminated with  Boa  water,  or  with  much  wiwage,  or  is  dni>nt  i'mm  Htrita  very 
ricli  in  »:dUi,  an  in  tlie  case  of  some  ^anda.  A  lajye  indication  of  nitric  or 
nitroua  acid  shows  oxidiitiun  of  animal  matter. 


2.   Qiiantitntict'  Determinalion. 

ITiere  are  three  points  which  we  may  deaire  to  determine,  viz.,  the  amount 
of  the  Buajtended  mattem,  of  the  ga^ea,  and  of  the  dii^^ulvcd  HubBtancea. 

(«.)  S'isftemled  Alattfrn. — It  is  probablj'  s<ddoin  thiit  a  medical  ofKcer  will 
desire  to  »letermine  the  (juantity  of  HUtjpcndwl  iiiiiLtei-a ;  stili  there  are  occa- 
Bion»  when  he  nmy  wish  to  do  so. 

Take  a  niej»tiured  quantity  of  the  water  which  holds  in  (tuepeneion  a  fair 
ftversig**  (pmntity  of  sidistance,  and  allow  it  to  stnnd  in  a  long  ghi««;  when  it 
has  tliitrnughly  eubsidoii,  pour  oft'  ae  much  a**  p'tssibk-  of  the  dear  water,  the 
amount  In-ing  kno^Ti,  and  <H'api>nite  the  whoh'  of  the  wst  to  ]ierfe<;t  llr\^u«l^ 
carrying  the  heat  to  at  l«ust  260*^  Fahr.  Weigh  ;  deduct  from  the  weight 
the  luuouul  in  the  (|Uantity  evai)orated  of  the  dissolved  mutters  (whidi  i« 
known  by  a  subsequent  ojHiration)  :  the  remainder  is  the  amount  of  sus- 
]iendeii  matt4'r. 

Incinerate  the  dry  suspended  matter,  rocarbonate  with  eolution  of  carbon- 
ate of  anunonia  (aa  8ubw.M[uentIy  directed),  dry  thoi-oughly,  and  weiglu 

Tlie  8u«]H'n<led  nuittera  are  thus  divided  into  mincnd  and  organic.  It  is 
iieldom  necessary  for  our  purposes  to  caiTy  the  analysis  further ;  but  if  it  is 
wished  to  do  so,  act  on  the  residue  with  w«ik  hyihtn^hloric  acid ;  note 
whether  then?  is  effervescence  (carbonate  of  lime),  an-l  test  fur  lime,  uuignesia, 
inin,  &r.     The  matter  inwdublo  in  acids  will  bo  sand  and  clay, 

(A.)  iM'terinhiotion  of  the  Gasftt. — To  detemiilie  all  thr  gases,  the  easiest 
uiodt'  is  by  ebullition;  a  flask  and  uurvetl  tulx'  ai-e  both  tilled  with  a  known 
qiuinlity  of  the  water,  and  tlie  end  of  tlie  curvejl  tub*'  ojjens  under  a  gradnatetl 
measure  tilled  with  merciuy*  Ueut  is  then  applii^d,  and  the  gases  are  driven 
over.  Th(^  t<^tal  amount  being  read  otF,  the  carbonic  acid  is  aljsorbed  by  a 
little  bit  of  cau-stic  potash,  which  is  passed  into  the  tube;  the  amount  is 
again  read  oti",  and  the  oxygen  is  then  absorbed  by  pjTogollic  acid,  or  pjTo- 
gallatc  of  pot;ussiuni.  The  remaining  gas  is  nitrogen.  Corrections  must  be 
nuide  for  t4'mi»enitiLre  and  pressure.  (iSee  AiK.)  By  this  process  some  of  the 
combinol,  as  well  as  the  frr^e,  carbonic  acid  is  obtaine«l. 

If  this  process  cannot  be  adopti^U  it  may  generally  be  concluded  that  a 
goixl  quantity  of  oxygen  will  exist  Ln  the  water  if  there  is  a  gtHNJ  «moimt  of 
carbonic  acid.     This  is  approximately  detenuined  by  tlie  plan  witli  tbo  soap 
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teat  hereaftor  given,  op  if  the  water  be  merely  allowed  to  stnnJ  in  a  long 
glass,  bubbles  of  carbonic  acid  gas  will  appf.*ar  un  the  hide  of  the  glass. 

Sulphiin'ttiMl  hydrogen  is  very  readily  determiueiL  A  sdlnlion  of  ^th  of 
an  e<niivaleiit  of  iodiiiL',  viz.,  6'344  i^miues,  is  ditaulvtHl  ui  u  litre  of  water, 
by  tlio  aid  id"  ii  littlo  iudidu  of  poljitwiiun.  Eaeb  cubic  ct*ntinit'ter  contains 
•00634+  »(T}Viinu-3  ^  anrl  is  equivalent  to  0-0008r)  gi-anniios  of  SH,  of  |H)OOW 
grammes  i.>f  sidpbtu-.  Take  one  litre  of  wjiUt,  add  ytan-b,  and  drop  in  tbu 
solution  i)f  itMlino  frr>Di  a  biu'ctte  till  tlie  blue  tint  is  i>t^rmauinit.  Multiply 
the  number  of  C.C.  used  by  -(10(185,  which  will  give  granuues  of  811  [ler  litre. 
Multiply  grammes  of  SH  ])er  litre  by  70,  to  hitng  into  grains  per  gallon,  and 
then  by  2*7525,  to  bring  into  cubic  inches  jkt  gallon, 

{c.)  Avuvtni  of  D'iHgolved  Mtttiers. — In  a  thorough  chemical  examination 
of  a  water  the  amount  of  each  ingradiont  is  sepiinittdy  determine*!  by  the 
Iwdance,  and  the  ditferent  bases  and  acids  aro  then  conibijied  tijgctlier,  auconl- 
ing  to  8(inie  arbitrary  rule,  as  tluit  alrejuly  given,  or  according  to  Binne  indicji- 
tions  wliicli  may  arise  during  the  analysis  of  the  wati^r.  The  toUd  muomit 
of  all  the  ingredients  should  agroo  very  closely  with  the  amount  of  the  aolida 
determined  by  evaporation. 

A  chemical  examination  of  this  kiJid  cannot  Jje  done  under  two  days,  and 
often  takifs  longer.  A  medical  orticer  will  stddnni  have  a  balance  fine  enough, 
and  all  the  nthur  apparatus  and  materials  for  analysis.  And  yet  it  is  very 
iiupoit;int  he  should  comfi  to  some  quantitative  estimate  of  tlie  most  impoi-taiit 
disKolvetl  ingredients. 

After  a  good  deal  of  consideration,  I  liave  come  to  the  conclusion,  that  a 
very  good  opinion  of  the  hygienic  (jualities  of  a  water  can  Ih?  given  if  (in  addi- 
tion to  the  physical,  qualitative,  and  microscopial  exaniitiatiuns)  quantitative 
deteruxinaLiona  Ik;  made  us  fcdlows  : — 

1.  Of  the  total  solids,  niineml  and  organic. 

2.  t-*f  the  Volatile  solid.s,  /.p.,  those  dcstivyed  by  incineration. 

3.  <^Jf  the  dissolved  organic  iiiiitter. 

4.  Of  thn  chlorine,  as  tiiis  will  indicate  impregnation  with  sea  water, 

or  sewage  or  brackish  water,  from  any  cause. 

5.  Of  the  earthy  sidts,  by  nieuus  of  the  soap  test,  which  determines 

the  »o-e;dled  haidne-^s  of  a  water. 
liUt,  in  case  tLiuu  ur  oi>portunity  exist  for  u  fuitlior  examination,  other  pixj- 
Ctisses  are  given. 

It  wonhl  l>e  also  extremely  iiniwrtant  to  determine  whether  the  4»rganic 
niatk^r  bf  of  vi^gctable  or  miimal  origin,  and  aL^>  what  is  its  exact  nature. 
But,  unfortunately,  at  present  there  are  no  means  of  doing  this.  WTiether 
organic  inatter  is  animal  or  vegetable,  must  lie  judged  of  by  considering  these 
fchn?e  points  ; — 1.  Tlic  source  of  tho  water  ;  2.  The  co-existence  of  nitrous  acid 
and  ammonia,  which  are  more  likely  U)  form  in  water  contaijiing  animal  than 
vegetable  matter ;  3.  Tlio  action  on  pcrmanganato  of  potash  in  the  cold  : 
vegetable  matter  iwts  slowly  on  this  ;  animal  matter  mui'li  more  rqtidly. 

1.  Determine  Total  Stflids  bij  Kvaporatioii. — Measure  very  carr^fully  a  litre 
or  lialf  a  litre  t)f  the  water,  or  weigh  a  certfiiii  ([uautity,  and  evaporate  to  dry- 
ness. Commence  in  a  largu  evajwrnting  dL-^h.  and,  when  ilry,  ficmpe  the  whole 
cai-cfully  out,  and  transfer  into  a  small  weighed  platinum  or  por^^elain  crucible. 
Wash  out  the  large  di^h  carefully,  so  as  to  lose  iio  trace.  Dry  thoroughly  in 
the  small  dish,  raising  the  hcjit  to  270''  Fahr.  The  hot-air  bath  is  the  Ix'St  way 
of  drj'ing,  but  few  ai"my  surgeons  will  possosfl  this  ;  the  crucible  mny  lie  put 
in  on  oven  by  the  side  of  a  kitchen-range,  or  even  in  a  liaker'p  oven,  though 
the  heat  of  this  is  often  too  much.  If  tliis  cannot  be  done,  the  solids  must 
liO  careftdly  dried  by  a  spirit  lamp,  the  heat  l>eing  raided  a  good  deal^  and  yet 
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uot  f  Duu}^li  Uj  bbickcu  the  organic  matter.  A  gocMl  deal  ui'  voru  iu  uuccesory 
here,  and  the  oj»enition  should  Iju  rejxMiterl. 

Kohloi-ide  of  nuigiiesium  is  conjectural  to  exist,  30  grains  of  perfectly  dry 
and  pure  carbonate  of  Roda  nhouhl  tirnt  be  nddod  to  tbo  water,  ami  thiH  weight 
must  be  deducted  from  the  total  weiglit  of  the  re&idue. 

It  ifi  of  the  greatest  importance  to  perform  this  operation  cai-cfully. 

The  solids  are  expressed  in  this  countrj'  as  so  many  grains  per  gallon  ;  in 
Fnince,  as  grammes  per  litre.  If  it  l>e  wished  to  convert  the  latLer  into  the 
former,  a  very  nearly  accurate  result  is  given  hy  multiplying  by  70.* 

2.  Detcnniiw  the  amount  r/  Orgnnii-  Matter. — There  ore  two  princii>iU 
modes  of  doing  tliis,  b(}th  of  which  should,  if  poasihlp,  Ixi  em])loyed. 

(a.)  Take  the  total  solids  deteraiinud  by  evai>!»ratitm,  and  incinerate  at  as 
low  a  heat  as  possible,  so  as  not  to  run  much  risk  of  decomposing  chloride  of 
magnesium,  if  present.  Then,  as  carlwnate  of  Lime  will  have  been  rendere<l 
caustic  by  the  heat,  add  a  little  solution  uf  carbonic  acid  or  carbonate  of  am- 
monia, and  lit'at  gently  to  drive  off  excess.  Do  this  several  times  ;  then  dry 
thorougldy  and  weiglu 

The  dilfcrcnce  Ixitwcen  tliLs  weight  and  that  of  the  tolal  solids  is  volatile 
matter,  viz.,  organic  matter,  nitmtes  and  nitrites  in  part,  ammoniacal  salts, 
chloride  of  nuignesium.  During  the  Lucinoration  3  grains  per  gallon  of 
chlorine  from  organic  matter  cause  some  blackening  ;  6  grains  jjer  gallon,  a 
goo<I  deal ;  10  grains  per  gallon,  a  great  amount  of  bhickeuing. 

(h.)  Tlie  permanganate  of  pot^ish  hsw  been  propused  by  several  observers, 
and  its  use  has  been  very  carefully  investigated  by  Dr  Woods  (Army  Medical 
Statf).t  It  indicates,  of  conrae,  only  the  oxidisable  organic  matter  ;  ami,  Jis 
alrciidy  stated,  animal  organic  matter  sometimes  so  ni[>idly  oxidises,  that 
though  nitrites  exist  in  large  amount,  no  substance  oxidisable  by  jiermanga- 
nate  of  potash  is  discoverable.  It  might  be  suppLtsed  that  such  a  water  is 
j»ure,  unless  the  test  by  ptimunganate  is  supplemented  by  the  test  for  nitrcjus 
vACid.  Some  important  organic  mattera,  as  urea,  do  not  act  at  all  on  the 
permanganate,  and  even  the  different  oxidisable  umttei's  may  differ  in  their 
action.     liut  still  the  test  is  a  very  usefid  one. 

It  is  not  applicable  to  waters  containing  protosjdts  of  iron,  and  if  these 
exist  the  iron  vowbX  J)e  afterwards  se]>amtely  determined,  and  the  amount  of 
l>ermanganato  decolorised  by  it  deducted.  Sulphuretted  hydrogen  also  acte 
on  the  penufuigunate. 

Weigh  1  gramme  (15*43  grains)  of  drt*  permanganate  of  potash,  and  diss<dve 
in  1  litiv  J  (35'2y  lluid  oimces)  of  perfectly  pure  distilled  water.    Then  graduate 

*  This  number  is  obtained  iia  follows :— Tbei-o  nre  1000  gnrnimeM  in  m  litre,  thorvfore  the 
ntio  of  gramnufl  to  a  litre  is  1  lo  1000  ;  BiraULrty  thi're  are  70,000  gi-aiiu)  iu  n  galloD,  tliureforo 
the  rmtio  of  grains  to  a  gatloa  in  1  to  70,000.  llie  od«  mY>portinii  is  to  the  other  an  I  t<t  70,  so 
that  multiplying  Ibe  Hrvt  br  70  uiil  give  the  secomi.  Tbe  nunil>cr  70  can  only  be  iummI  wlieii 
gniDuics  \>vT  litre  are  In  Iw  broiiglit  tato  grains  per  gallDn.  To  bring  gramineif  per  Utrv  inl(» 
gmins  per  pint,  nmltfply  by  876. 

t  CaetuicalJoiuTuu,  Jan' 1863.  This  paperiaonlya  short  snminary  or  a  much  mom  extended 
intmir^. 

X  Tiie  Freu^ti  weights  and  measures  are  nsod  in  this  work  for  tbo  volumetric  •letcmiinations 
ou  necouiit  of  titeir  ooovenifiiix-.     Boxes  containing  them  and  apparatus  iih?  nn)i>t]*r<)  liy  thu 
Annv  MeiliciU  Ueptutment  tu  military  stations,  and  are  sold  by  Mr  OriMnj  \\Si  Buiihill  tiow^ 
Ijrtiiflon. 
E'luivuleuts  of  tb«  French  weights  :— 

Onirame,  =  15-43   grains. 

Deci^mnie,  =    1-543      ,, 

Centignunmo,        =      *1643    ». 

Millignuiinie,  -      -01543  ., 

Litre,  =    1 704  ^liuts. 

Cubic  Continiclrr,  =  lfi-9  mina. 

28'4  C.C.  =      1  lluid  ounce  av. 
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tixift  solution  with  oxalic  acid  by  taking  40  C.C.  of  centiuormal  oxalic  acid* 
in  300  C.C.  of  pure  water,  and  2  C.C.  of  suljOmric  acid  ;  heating  to  I -10"  Fahr., 
and  dropping  in  the  j)ermanganat«  from  a  liunnte ;  13  C.C.  of  the  iiermangan- 
ate  should  Imj  exactly  decolorised.  If  not,  the  solution  is  too  strong  or  too 
weak,  iiml  nirrection  must  be  miulc  accordingly  by  a  little  calculation.  Then 
take  1  litre  of  the  water  to  bo  examined,  add  2  C.C.  of  stroujir  milphurio 
acid,  h(Mt  to  140*^  Falir,  ;  remove  lamp  ;  drop  in  solution  of  pennanganato 
from  a  burette,  stirring  continually,  and  stop  when  the  faintest  piuk  tint  la 
IKirceptible.  If  after  waiting  tlie  pink  tint  disappears,  add  a  little  more  of  the 
pcruianganate,  an<l  so  on  till  a  tint  permanent  for  half  an  hour  is  obtained. 
Then  read  off  the  uiunbor  of  C.C.  used.;  deduct  0-24  (IC,  as  that  ^uautifcy 
of  pennanganate  is  necessary  to  give  a  red  tinge  to  1  litre  of  wnt^.ir. 

Wo  have  now  got  the  quantity  of  permanganate  decolorised  by  1  litre  of 
water.  l)r  WikmIh  Iulh  shown  tluit  1  C.C.  of  [Hirmangnnat^  of  the  above 
strength  is  decomposed  by  0-005  grammea  ( -  5  milligrammes)  of  oxidisable 
animal  orgimic  mutter  ;  thon!f<in!,  multiply  tho  numln^r  of  C.C.  of  eolutiou  of 
p«Tmanganate  by  0'005,  and  the  result  is  tho  amount  of  oxidisable  organic 
matter  in  gnimmes  p«r  litn;.     Multiply  by  70  t<j  bring  iuUt  gr.iius  i»er  gallon. 

Krnmph. — Say  1  litre  of  water  required  23*33  C.C.  of  tho  solution  of  por- 
luouganatc 

23-33-0-24  =  23-09  mrrcctod  quantity  for  1  litre. 

23-09  X  005  -  ni  1545  gi-anuues  [^r  litre  of  organic  matter. 

01 15  X  70  =  8'OH  gniins  piT  gallrm  of  nrganie  matter. 

Or  to  simplify  this  ealcuktiL^n,  multiply  the  number  nf  C.C.  used  for  1  litre 
by  -35,  the  rt'ttult  is  graiuw  jier  gallon.  (Jr,  instead  of  stating  it  in  tliis  way, 
wo  may,  as  proposed  by  Nicholson,  state  the  amount  of  oxygen  retpiired 
to  oxidise  all  oxidisable  matters.  In  the  8okilii>n  recomrneiuled  by  Dp  Woculs, 
1  C.C.  =  -00025  grauune^y  of  oxygen  ;  inultijily  thou  the  nmnlitr  of  C.C.  used 
by  thia  co-eftieieut,  and  the  result  gives  the  amount  uf  oxygen  In  grammes 
ucf^eKBjiry  to  oxidi.se  all  the.  organic  matt<T.  Cnlculat*'  fur  the  litre  if  a  leea 
<iu;intity  bt*  used,  aiut  multiply  by  70  to  bring  into  graiius  per  gidlon. 

J>r8  Hnfmunn,  Letheby,  ami  Miller  prefer  aetiug  on  the  t;i>ld  water.  Dr 
Miller  euiplny^  a  snintiuii  of  ]K_'nuanganat<.i  cunUuning  '395  grammes  in  1  litre 
of  wak'r,  which  is  sttuidanlii-ed  by  a  solution  of  7875  grammoisof  crystallised 
oxalic  anifl  in  1  litre  nf  water.  Takt!  250  C.C.  of  witter  ;  add  2  C.C.  of 
hydrrMrhlorii:  acid,  and  droji  in  the  ]H'riiianganute  without  using  heat.  Every 
tifteen  minutes  the  water  is  looked  at^  and  mure  i>L;nnaiiganatu  is  added  till 
tin*  c^doiu*  is  permanent  for  half  an  hour.  1  C.C.  of  this  solution  =  O'OOOl 
gmmrae  of  oxygeu.  Multiply  this  niuuber  by  the  number  of  C.C,  and  tlio 
rcrtult  is  the  iniantity  of  oxygen  in  granmiea  necessary  to  oxidise  all  oxidis- 
able  matters  in  the  water. 

The  L-ldoride  of  gold,  so  uapful  for  the  detection  of  tlit;  presence  of  oxidis- 
able  ftrganie  matter,  is  less  so  in  tho  e.xaminatiim  f»f  (piantity. 

Thei|UiUitiLy  of  organic  matter  ran  also  l>e  detmnintd  by  converting  it  into 
ammonia,  distillijig  this,  and  estimating  its  anmuut  by  the  ufduride  of  platinuiu 
or  a  stauditnl  acid.      Uuttliiii  plan  takes  a  lunger  Lime  than  the  pennanganate. 

3.  Lk-hTmiiui  the  amoutii  of  ChUtrine  vohtt/tpinctilli/. — Chlorine  may  be 
determine<l  very  nipi«lly  by  tlie  voluinetriu  metho^l. 

Make  a  8t«lution  of  pure  nitrate  of  fiilver,t  by  dissolving  16-997  grammes 

*  Cviitiiionnal  Aoltitii<n  of  o  ealt  utitimply  the  une  bunclrc<lth  of  on  etiuivaloot  dissqlved  In  1 
litns  of  WtttT.  The  iMjuivalrnt  of  crystallirtcd  oxalir  aciil  In'iiig  83,  \ha  linndn-dth  port  ex- 
ppMieU  ii)  Knufimuit  ih  *t53.     Hee  Clmntur  on  Knon — Pri<|mnitnin  of  alkaline  aohition. 

+  Tli«  cummon  IiitULT  caustic  iimy  l«  used,  hut  a*  tliw  i»  uupure,  wlieiipver  it  i^aii  *«  done  tk 
ahould  bo  diaaolvod,  Altered,  aod  crywlalliBed,  njid  ltfW7  grammes  (=2*yZ-2  groins)  taken.    Or 
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(one-tenth  of  an  eqtiivalent)  in  I  litre  of  water.     Of  this  solution  1  C.C.  - 
0  00355  of  chlorine,  or  0-00585  uf  clUorido  of  sodium. 

Jftht  preliminary  ti'st  shows  u  very  small  qnantity  of  thlorine,  a  Htni 
must  Ik;  evapi.imted  to  ii  suiull  biilk  ;  if  the  cWorine  be  in  large  miiioiuiI,  t.tk(i 
at  once  a  litre  of  the  water  to  bo  examinwl  ;  achl  enough  solution  of  yellow 
cliromate  of  potash  to  make  the  sulution  just  yellow,  and  drop  in  the  iiitrat*i 
of  silver  from  the  hurotte,  ami  atir  after  each  addition.  Tlie  md  ehromate  of 
silver  wliich  is  first  formed  will  disapj»ear  as  long  as  any  chlorine  is  present. 
Stop  directly  the  leaet  red  tint  ia  j>ermanent.  DlmIucI  01  C.C.  from  the 
amount  of  C.C.  used,  and  multiply  the  remaindi.'r  by  the  co-efiiciont  of 
chlorine,  or  of  fliloride  of  sotlium  if  it  Iw  ofiHumed  that  Lliat  salt  only  is 
pn'wnt  Neither  solution  nf  Bilver  nor  th«  water  must  bo  acid  ;  if  the  latU;r 
is  acid,  a  little  carlwnate  of  wnla  mu^t  he  added. 

Example. — A  litre  of  water  was  fvapomied  to  about  on  ounca 

A  few  drops  of  chromate  of  ]>otaah,  and  16  "4  C.C.  gave  a  red  colour — 
(lG-4-l)x  ■00355  =  0-0578  grammea  jMir  htre;  0'0578  x  70  =  404  gi-aina 
per  gallon. 

This  calculation  may  be  shortly  performed  by  multiplying  the  uuml>er  of 
C.C.  naed  (aft^^r  correction  for  colour),  by  '248.    Tlie  iHisult  is  grains  jier  gidlon. 

This  process  is  very  useful  for  determining  the  amount  of  salt  in  various 
article*  of  food  and  drink.     In  water  it  is  extremely  so. 

4,  Lktermiite  thf  flurdness  of  the  Wafett  tchich  mfl  give  an  appnixintnte 
■idea  of  the  amount  uj  Kdvthy  !Salt^. — Wlien  the  total  solids,  the  organic 
matt4jr,  and  the  chlorine,  have  been  or  arw  being  determiuud,  if  we  fannot 
attenjj)t  to  pursue  the  examination  farther  from  want  of  time  or  material-s, 
the  soap  test  should  bo  employed.  V>y  it  the  so-callod  liardncss  of  a  water 
can  be  determined,  and  ai>proximately^the  amoTint  of  some  earthy  constituent. 
The  method  here  recommended  its  based  on  the  beautiful  researches  of  \)r 
Clark  of  Aberfleen.  Messrs  Iloutron  and  Boudet  have  proposed  some  iwo- 
dilicationa,  and  have  tenued  their  method  *'Hydrotimctrie,"*  and  this 
mothofl  has  been  slightly  altered  in  the  hygienic  laboratory  of  the  Army 
Medical  School,  especially  by  Mr  Nicholson  of  the  Army  Me<lical  Staif,  who 
has  also  (raggested  a  complete  method  of  analysis  ba.sed  on  thc^  soap  teslt 
Thij  retadt  is  that,  with  a  very  Bmall  t|uantity  of  water,  and  in  a  short  time, 

ivcnd  important  inga'dients  of  water  can  be  determined  with  sufficient  ac- 

ttcy  for  hygienic  and  economical  j^urjioses,  and,  as  will  be  ]n"»?sently  seen, 

MNip  test  call  really  be  made  the  means  of  an  extendeii  aiialybiis  i.if  waU*r. 

Apparatius  requivfA  for  the  Sctfip  TeM. — Burette,  divided  into  tenths  of  a 

cubic  centimeter  ;  measure  of  60  CC  or  100  C.C. ;  stoppered  bottles  of  about 

4  ounces  capacity. 

Solutions  reqaired. — 1.  Standard  solution  of  chloride  of  calcium.  Dissolve 
0*1  gramme  of  pure  carbonate  of  lime  (white  mai'ble  or  Iceland  spar)  in  jmre 
hydrochloric  acid  ;  evaporate  to  dryness  ;  tlissolvo ;  evaporate  again  to  dry- 
ness, and  do  this  till  the  solution  is  perfectly  neutral.  Then  dilute  with 
pure  water  to  1000  C.C.  In  English  weight  this  is  7  grains  of  carbonate  of 
lime  to  1  gallon.     Label  this,  *^*-  Stawlard  ttolation  of  chloride  of  culrinnu" 

5.  The  best  way  is  to  make  a  solation  of  ten  tiroes  the  strength  (1  gmmmo 


pun^  ■ii\\f-T  muy  be  dlsAolved  In  nitric  acid  snd  crystalliacd.  Tho  bwt  ^troportiotu  ue  10*797 
p  '0  gnins)  in  pure  arid  ;  driving  off  all  fumes,  uirldl^AilvingiDftlitrc  of  water.    If 

Ii   ,  1^.  il  miut  be  carefully  <lried,  and  kept  iu  a  dark  place. 

-  Ill  in<  Krptich  umy  thiK  method  Is  now  largely  employed,  and  cheniicml  boxc«  ■ru 
iMuetl  u>  atiny  furuoona  and  phonniicieiu. 

t  MrNicholson  i  paper  \a  publiahed  in  the  "  Chemicfll  Jonnial,**  Dec  1882.  Some  of  fais 
procaeset  on  given  in  a  anbcequent  page. 
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to  1  litre),  or  7  grains  to  ^th  of  the  gallon  ( =  16  onnoes),  and  to  dilute  when 
required.     Label,  "  Cottecutntft^i  mJuHim  o/cMoritte  o/o.gfrium — 1  to  10." 
If  a  litre  of  the  stronger  solution  be  made,  it  will  last  for  many  years. 

3.  Instead  of  the  lime  ftolutions,  nitrate  of  baryta  may  be  employed.  All 
the  tri>uble  of  »'vapi>ration  is  avoiiled.  The  strength  of  the  standard  solution 
is  0-26  grammes  of  pure  nitrate  of  baryta  to  1  litre  of  water ;  of  the  concen* 
trated  solution,  ten  times  this  strength,  or  2*6  grammes  per  litre.  In  Kngli«h 
weights  these  are  IS'2  grains  per  gallon  for  the  stamlard,  or  18*2  grains  to  16 
ounces  for  the  conoentrat<^  S4.tlution  ;  1  part  of  which  has  to  be  dOnted  with 
9  parts  of  water  when  used. 

4.  Solution  of  Soap,  dissolve  a  piece  of  soft  potash  soap  of  the  Phanna- 
copi'eia  in  equal  parts  of  alcohol  and  water  ;  filt4>r  and  graduate.  Or  rub  in  a 
mortar,  emplastrum  ]>lumbi  of  the  Pharmacopa?ia  with  dry  carbonate  of 
potash,  in  tlie  proportions  of  1!>0  to  40  or  3}  to  1  ;  carbonate  of  lead  and 
oleate  of  potash  are  formed  ;  dissolve  in  rectifieil  spirit,  filter,  and  graduate.* 

Mtiht^l  of  OnititMtiotu — Tidce  50  C.C.  of  the  ti^amhirti  solution  of  lime 
or  baryta  ;  put  into  the  shaking  bottle,  and  add  to  it  slowly  the  soap  aoln- 
tion  firom  the  tinely  groi.luated  burette,  shaking  rigorously  after  each  addition, 
and  placing  the  bottle  on  its  side.  When  a  thin  beady  lather,  permanent  for 
fiA*e  minuter,  is  e«|uallr  distnbut««l  over  the  whole  surface,  the  process  is 
C4>mplete-  Read  off  the  amount  of  soap  solution  used :  if  exactly  3*2  C.C. 
have  been  used,  the  process  is  corrvct ;  if  leias,  the  »iap  solution  must  be 
dilutoil  with  spirit,  A  simple  rule  will  show  how  much  spirit  must  be  added. 
Suppose  r6  CO.  have  Kvn  used,  and  that  the  whole  of  the  unused  soap 
solution  which  has  Kvn  made  meosuivs  210  C.C,  then 

As  1-6     :     2-2     :    :     210     :    x 
X     =    2SS"     CC. 

The  210  C.C.  must  then  be  dilut«il  with  spirit  and  wat^r  to  288-7  C.C.  The 
solution  should  then  W  ttni^ted  once  mon>  to  see  that  it  is  quite  corrects 

To  avoid  tix>uble,  it  is  best  always  to  make  the  soap  solution  too  stzong  at 
first 

As  the  accuracy  of  all  the  subsequent  piwws»«t  depends  rai  this  gradnatiQiii, 
it  is  no^'efisaiy  to  take  the  grvatet^t  caiv  in  the  operation. 

In  all  ca^vts  the  gla^sf^is.  buivttos.  v^'c.  must  bo  jx^rfivtly  clean ;  the  least 
quantity  of  acid,  for  example,  will  detstioy  the  accuracy  of  the  process  alto- 
gether. 

JttitiotHik  of  thf  Pn^y**. — AVhen  an  oleate  of  .vi  alkali  is  mixed  with  pore 
water,  a  lather  is  given  almost  uumediately :  but  if  lime,  magnesia,  iron, 
baryta,  alumina,  or  other  substAni-vs  of  this  kind  be  pnwentn  oleate*  of  these 
bases  are  forme^i  and  no  lather  is  given  until  the  eaxihy  bawe  are  thrown 
down.  Fre*  (but  not  combined)  carUmic  acid  pivvents  the  lather.  The 
soap  combines  in  e^^uivalent  proportions  with  these  baws,  w  that  if  the  soap 
solution  be  graduated  by  a  solution  of  known  slw^rth  of  any  kind,  it  will  be 
'of  equivalent  strength  for  corresponding  solutions  of  other  bases.  Then?  aw, 
however,  one  or  two  points  which  render  the  method  less  certain.  One  of 
th«^)e  iis  that,  in  the  case  of  magne^da,  there  is  a  t<*nilency  to  form  double 
salts  (Playfkir  and  Campbell),  w  that  the  dotenuination  of  magnesia  is  never 
so  accurate  as  in  the  caA»s  of  lime  or  baryta.  C^urWnic  acid  apjx^ais  to  unite 
in  equivalent  proportions  when  it  is  passv^t  thn^i^rh  the  soap  Ablution ;  bat 
if  it  be  diffused  in  water,  and  then  shaken  up  with  the  siwp  j^^httion,  two 
txjuivalents  of  the  acid  unite  with  one  of  «»aiv 


•  IMvcKkl  ami  WiK>«i     By  this  pUn  a  wrr  i>«iv  «hl  unah^rabW-  *^Jl|^  $^>hitHin  »  ol>uiiiM. 
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It  being  clearly  understood  that  the  Hoap  tost  is  approxiiimtivo  (though 
really  t<ileralily  a<!curato  if  carefully  tksciI),  it  \vii\  Ik*  foxmd  an  extremely  con- 
Vfuit-'Ut  plan  fur  latfdicjil  iiifii,  im  it  di^uiandti  very  little  time. 

To  avoid  tlu5  If  [K'lition  of  ihfi  loriii  k*nth  of  a  centimeter,  it  will  be  cou- 
voniont  to  call  each  tenth  of  a  ceuiimuter  »  degree. 

jJj  C.C,  or  1°  Soap  solution,     -   -00014      lime. 


L 


•00025  carbonate  of  lime. 

•0003-1  mdithaleof  lirut'. 

■0002775  chlondo  of  ealriuiii. 

•0001  ina^Tic«ia. 

■()(»n*il  cnrhonate  of  magnesia. 

•00023  carbonic  acid. 

•0001 4  iron. 


Process  with  the  Softp  Test. 

1.  Determine  tfte  Total  Hardness  of  tlte  TKa^cn— Take  50  C.C.  of  the 
filtered  water;  jiut  it  in  u  small  sto])pered  liottlc,  and  add  the  snap  srdntion 
frfim  the  burette ;  shaking  it  strongly  until  u  thin  uiiifi>rni  beady  lather 
spreads  over  the  wholo  surface  without  any  bnudc  If  the  lather  Ltt  perma- 
nent for  five  minutes,  the  process  is  eomplole  ;  if  it  breaks  befure  that  time, 
add  a  drop  or  two  more  of  the  solution, 

Tljen  reatl  off  the  nnmTter  of  dej^ees  of  soap  solution  used. 

From  the  ttjtal  number  of  degrees  (or  teutlis  of  a  centimeter)  used,  deduct 
two,  as  tlmt  amount  is  necessary  to  give  a  lather  with  the  purest  water,  and 
this  dwluction  has  t*i  be  made  in  all  the  processes.  The  stiap  solution  whieh 
has  been  used  indicattia  the  hardness  due  to  all  Uie  ingredieultt  whieh  can  act 
on  it ;  in  most  tlrinking  waters  there  are  only  lime  and  magnesian  salts,  iron, 
and  free  cm^bonii;  aci*L 

The  amount  of  this  total  hardness  is,  for  convenience,  usually  expressed  'in 
this  country  in  the  manner  proposed  by  Dr  Clark.  Although  dependent  on 
various  causes,  it  is  exprr*s3ed  as  equivalent  to  so  much  rarl)onato  of  lime 
per  giUliin,  and  in  Clark's  scale  1  grain  of  carbonato  of  lime  per  gallon  is 
called  1  degree  of  hardness.  Express  the  total  hardnesa,  therefoiv,  in  degrees 
of  ('lark's  sirale. 

Tliis  is  done  as  follows  : — 

Each  0-1  C.C,  or  in  other  words,  each  degree,  of  our  soap  solution,  oorrc- 
sjionds  to  OOOSiJ  of  caibonate  of  lime.  Midtiply,  therefore,  this  co-efticient 
by  the  number  of  degrees  of  soap  solution  used,  and  the  residt  is  the  harfhi(*fis 
of  50  C.C.  of  water  expressed  as  carlxinate  of  lime.  Then,  as  we  have  acted 
on  one-twentieth  of  a  litre,  multiply  by  20  to  give  the  amonnt  per  htre,  and 
then  bj'  70  to  bring  the  amount  into  grains  per  gallon. 

Exiimplv. — A  lather  ^vas  given  with  5*2  C.C,  or  52"  of  the  soap  solution. 
(52  —  2)  X  -00023  x  20  x  70  =  1 7*5  grains  of  carlKtnate  of  limo  |>er  gallon. 
Hartlness  expressed  as  carbonate  of  lime  =  17° "5  Clark's  scale  (viz.,  1" 
=  1  grain  of  CaO  CO,  per  gallon). 

The  same  result  (vi/,,  grains  per  gallon)  is  obtained  if  the  nunibor  of 
dt^^rees  (loea  2)  arc  multiplie<l  by  '35  ;  thus  52°  wero  used 

02'*-2'x-35-17-5. 

If  tlio  lianlne^  of  the  water  exceeds  80**  of  the  soap  sftlutfon,  25  C.C.  of 
water  only  should  be  taken,  and  26  C.C.  of  distilled  water  added  The 
rcriull  muat  then  be  muliplietl  by  2. 

This  proc(«8  gives  very  viduable  information  as  to  the  tfttal  amount  of 
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(iirthy  boAOB.     And,  Uikon  in  comj»>clion  with  tho  next  and  with  the  q 
tivu  cxjimiiiHtioii,  it  will  fimhiii  any  uiiu  to  say  whi'thur  au  (.>bJLH!tao 
amount  ol'isirthv  wilts  PxisLs  in  the  wiit^^r. 

2,   IMcrminr  ihc  iWm'ittri/f  nr  I rrt^moocahh  Hardne$9. — ^Boil   a  kDow{i 
t|uantity  briflkly  for  hftlf  f\w  lioiir  (one  hour,  Miller),  and  n»plac«  the  1< 
diutilleil  water  from  tini«  to  tiiuo. 

liy  Iwiling,  all  (utrlwinic  acid  is  driven  ofl' ;  flll  carbonate  of  lime,  oxftc; 
about  2  i^TRin.s  fwr  gallon,  is  thrown  down  ;  thu  iruli»hiit*i  of  linio  and  chlori 
of  calcium  arc  not  (^c<:tod  if  the  ovajtonition  is  not  carriwl  t^jo  far;  the 
boimtc  of  mjigntwia  at  first  thrown  ilown  is  rtnlissolvrxl  as  tlio  wator  c 
!f  ir<jn  \»  prt'j«*nt,  most  of  it  in  thrown  down.     When  the  water  is  cold,  Laka 
fiO  (.'.C.  and  determine  hardneHs,  and  tyJc-ulate  it  a>,niiu  for  convoniunee 
Clark's  flcale,  *>.,  as  equivalent  to  so  many  graiui*  of  carbonate  of  liiuo  j 
gallon. 

JCj-nmjile. — Before  boiling,  52°,  and  after  boiling,  23°  of  tho  soap  solation, 
wen^  iiiHfd. 

(23  -  2)  X  '00025  x  20  x  70=^  7*35  grains  of  carbonate  of  Hmo  por  galloiu 

A«  thin  hardncKH  ninmit  be  gut  rid  of  by  boiling,  it  Ls  called  tlif  jM?nuanr'n 
honlnmMS  and  the  ilillerr'nte  between  the  total  and  tlm  prnnancnt  hartlness 
the  t«in|K)ttirj'  or  retuovcfible  iianlnefifl,  wliirh  in  the  example  would  bo  17 
-  7'3ft  a  lO'l/)  grains  of  nirlMrtiatc  of  lime  pi-r  gullon. 

TIh*  iiiuonnt  of  peniiiuuiiit  hurdness  is  very  iiuixHtant,  as  it  cbiofly  rt'pru- 
wntH  thr  moMt  objertinnubU-  earthy  sjilta — viz.,  the  sulphates  and  rliltirid*3a  of 
(uilcium,  and  the  iiiiigiieyiau  m\U,  The  greater  the  penuanent  hardness,  tho 
worne  is  the  water.  The  permanent  harduosa  of  a  good  water  sliuuld  uot  be 
grcatijr  than  2°  or  3°  of  t'lurk'a  Hcatc. 

Tho  delermiimtiun,  then,  of 

1.  The  total  hnnlneaa, 

2.  Tho  i)i;rmajieut  nr  in-enupveable  hardiness, 

3.  Tho  reniovcftble  or  temporary'  hardness, 
will  cnablo  us  to  speak  ponitively  as  to  the  hygienic  characters  of  a  water, 
u  for  u  earthy  solta  arx>  conconitML 
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*  MM.  Boutron  uiil  Boudct  reoommend  tho  folJowJng  pUn,  which  in  oft^n  uwful,  I'speeiftllj^ 
for  chalk  or  limeiitAiie  waters,  but  yet  is  only  tu  \tv  conKJifpnil  nn  giving  aiijiroxiniative  reaiiltiB. 
For  tho  wttlcn  containing  no  cftrbunato  of  litiie  it  Ik  Ii'jm  a|iplicubl«. 

£>«t«niiinp  tho  liardnfWR  (our  timu  (always  rlaliiotlrif;  2"  lor  the  mire  wntor],  vijt.  :— 


HnrflncM  of  Rurbonie  acid,  litno  and  nug. 
neHinn  Kalti,  iron.  kc. 

Hanliu'NK  uf  a  siutUI  uiiiouut  of  oarbonattt  of 
Hint!  ( 2  ^rraina  \vex  gallon),  uf  lime  salta  other 
thati  titrbonate,  and  of  nugnauan  floltd. 

HitnlneMU  of  magnenaa  saltSj  md  of  free  car- 

boiiii-  acid. 


HanlnesH  of  magneeion  salts  alone. 


1.  Of  tho  iiiinplo  water. 

%  Of  the  hoile4]  wnti-r  (carVmnic  acid 
driven  off,  inoH  of  the  carlK)uat« 
of  lime  thrown  downj, 

3.  0!  water,  to  which  oxaUt«  of 
unmonia  luui  lK>f>n  otldin],  and  all 
Uma  thrown  down, 

4.  or  water  freod  from  lirac,  and  boiled,  = 
From  No.  i  wt-  have  nt  nnce  the  degnea  of  acMip  Bolatinb,  corrcsjiODding  to  niogncaiau  salts. 
DiK]uct  No.  4  from  No.  3,  and  the  difference  givpji  wa  the  carbonic  arid  liardnesa, 

rMiii't  N*».  A,  and  an  n<lditronal  fl"  l<i  n^prcwnt  llir  '2  grains  of  carhounti?  of  lime  always  loft 
in  MolhtJiiri  from  No.  *2,  and  the  rt<rii.airider  hi  the  lianlnese  attributable  to  aalts  of  lime  other 
ilian  cnrbonat«',  Hurb  ns  sulphate,  chloridi*. 

Ut-duct  the  hAnlnr.&s  of  the  niagtie.sian  salts,  carl>onic  acid,  and  salts  nf  litno  other  than  car- 
bonate, froMi  tlm  total  hardnesn,  umltlie  remainder  is  the  hnrdu&wt  which  is  owing  to  eorbonate 
of  lime. 

Bay  that,  [n  tbo  water,  the  hanUiesa  (2''  being  always  deducted)  wqa,  for  Noc.  1,  2,  3,  and  4 
i«i|wctirdy,  60  ^  20%  10%  and  3%  the  further  calcuJatiou  would  be— 
No.  4.  Hacnesian  hardncAa  ^  S% 
No.  8,  Carbonic  odd  hardness  (10**- 8")  =  7% 
No.  2.  Salt  of  Uiiie  other  tlinu  carbonate  (20*-  (3"  +  6")  =  ll*. 
No.  1.  CnrboDflte  of  Umfi  (do  -  (3  4-7  tll)=80% 
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Additional  Annlysig. — In  inany  cases  tJm  iinalyaia  Tniist  end  here;  but  it 
may  be  (lesinible  to  caiTy  it  ftulUor,  aiid  to  il^tt'iniiiie  tli«  exact  amount  of 
Bome  inj(r«dienta  ;  for  example,  lime,  iiuignLisiii,  iron,  wKla,  sulphuric  acid, 
eilioa,  c-urbftnic  uciiL 

It  su  hupptjns  thut  an  approximate  efitininte  can  1>e  given  of  bcvctoI  of  these 
ingr»xlit?nts  by  the  8<jap  tout ;  and  any  one  who  ha«  learned  to  properly  do- 
tumiiiio  the  liarduuss  of  a  water,  will  bo  able  to  carry  ou  the  process  iitto 
finer  detoilo. 

Liine. — Lime  can  be  determined  either  by  weight,  or  approximately  by  the 
soap  test 

jjfjie  by  weight. — Take  a  known  quantity  of  water ;  add  oxalate  of  ammo- 
nia, and  then  ammonia  enough  to  ^ve  an  amnioniacal  smuU.  Allow  precipitate 
thorc»Ufihly  to  subside,  and  then  wash  by  decantatiou,  or  by  throwing  the 
prvc-ipitate  on  a  small  liitiT  of  Swedish  pajHir,  the  weight  of  the  nvAi  of  which 
is  known.  Decantation  is  reconiniendod.  If  a  filter  is  iL«'d,  wash  pnicipitato 
ou  (liter ;  dr)' ;  scrajK?  ]>rL'i.ijiitate  frum  filter,  and  place  in  a  platiuuni  ltu- 
cible;  bum  filter  to  an  ash,  by  hoMiii"^  it  in  fi  strong  gas  flame,  and  placi*  it 
also  in  the  crucible.  Heat  thu  cnicilile  to  gentle  re4lnes8  for  fifleeu  minutes, 
moisten  with  a  little  water,  and  test  with  turmeric  paper.  If  no  reaction  ia 
given,  the  process  ia  done.  If  the  paper  is  browned  (showing  presence  of 
caustic  lime),  recarbonate  with  carbonate  of  animunio,  drive  off  excess  of 
nmrannia,  dry  and  weigh. 

Tlie  substance  weigheii  is  carbonate  of  liine ;  multiply  by  '56,  and  the  re- 
sult is  lime. 

Limt*  hj  the  Soap  Test. — ^fessra  Boutron  and  Boudet  have  proposed,  after 
detcmiination  of  total  hardne-ss,  ti>  precipitate  the  lime  by  oxalate  of  ammonia, 
and  then  to  determine  tlie  hanhuss  again.  The  difference  will  bo  awing  to 
lime  removed.  The  difficulty  hero  is  to  add  enough,  and  not  too  much,  of 
oxalate  of  amujonia,  which  itself  in  excess  gives  haplness. 

I  have  found  the  best  way  to  perform  this  jirocess  is  to  have  a  perfectly 
concentratetl  clear  solution  of  oxalate  of  ammonia,  and  to  add  to  fiO  ('.C.  of 
water  1  drop  for  everj'  4*  of  soap  solution  used  ;  then  in  other  bottles,  to  add 
TOspeetively,  1,  2,  and  3  drops  more.  Then  determine  hardness  of  all  the 
Ixtttles,  and  select  the  result  which  gives  the  le^ust  hardness.  In  this  way  we 
can  hit  on  the  bottle  which  coutauis  enough,  but  not  too  much  oxahite  of 
ammonia.  The  water  need  not  be  ftltere*!,  but  it  shoidd  l>e  allowed  to  st^ind 
at  least  for  thrvo  or  four  hours,  or,  better  still,  twenty-four  hours,  before  the 
bartlness  is  taken. 

Tlien  midtiply  the  difference  between  the  total  hardne^ss  and  the  hardness 
without  lime,  by  the  co-efficient  for  lime;  this  is  'OOOl-t,  as  each  degree  of 
the  soap  solution  is  equivalent  to  this  amount  of  lime. 


AMmDing  the  moffneiia  to  exiirt  a«  carbonate  of  mifcnnia,  and  the  salta  of  Ifmo  other  Uun 
carbonAte  to  be  fulphftto— bat  this  Ik  inenaly  a  oonTenieut  uMiunptioa— nitUtiply  the  degTMi  by 
tbs  oo-«fBci«ots.  and  then  by  20  to  bring  out  grammes  per  litre,  and  by  7U.  to  bring  into  graina 
par  gallon.     Tbtu— 

X    00025  X  20  X  70  =  13-«fi0  grala*  per  gallon. 
X  -OOO^-I  X  20  X  70  =    .'i'23fi        „  „ 

X    OO021  X  20  X  70  =    0-882 
X    05       =    '4*&6  cubic  inches  per  gallon. 


Carbonate  of  lime,        39' 
Sttliihiite  of  lime,  II' 

Carnonate  of  mAf^edia,  3' 
Carbonic  acid,  tnx,        T 


ThiA  calculation  may  l»e  shortened  by  usinf?  the  fullowiug  nunilMn  :— 
For  carbonate  of  lime,  multiply  degms  by  '35 ;  the  result  is  gratnn  per  ftallon. 
For  sttlpliatc  of  lime,  multiply  demes  by  '476  :  the  rcffult  \&  grains  i>er  gallon. 


For  cwiMViate  of  mngnexiA,  maltipiy  degrees  by  "2^%  ;  the*  n-jiult  is  grain-i  per  gallon. 
Tbe*e  mnhen  aie  obtained  by  limply  mnltiplylng  the  co-effidenta  by  30  and  70. 


'M  ^W  WATER. 

Example. — ^Total  hanlness,       .  52** 

After  lime  procipitateJ,  10** 

Difference,  42** 

42°  X  '00014  K  20  X  70  =  8*232  grains  of  lime  per  gaUon. 

Or,  to  save  trouble,  multiply  the  number  of  degrees  by  'lUG;  the  result  w 
grains  per  gallon.     If  oirui'iilly  duutj  this  result  will  be  noar  the  truth. 

Magn^tatn  hj  icfhjht — Take  tliti  water  fram  vldf-'h  the  lime  has  been 
thrown  down  ;  eva|M)mt(?  to  a  8tniill  bulk ;  liltor  if  there  bi.*  turhitlity  ;  add 
solution  of  cldorid*?  of  iinimanuiiii  and  nimuonia  to  eli^;ht  i'Xcosh  ;  then  add  a 
solution  of  jihoMjdiate  of  aoda  ;  stir  with  a  glass  roil ;  set  aside  for  twelve 
hours  ;  throw  precijutate  on  a  tilter,  can^fiilly  detaching  it  from  the  sides  of 
the  glass ;  wash  with  ammoniacal  water ;  dry  ;  incinemte  in  an  intense  heat ; 
weigh,  diking  rare  to  deduct  the  ash  of  the  filter  known  by  previous  exiteri- 
ment.  The  substance  is  pyrophosphate  of  magnesia  ;  midtiply  by  -36036  to 
get  the  auiuunt  of  magnesia. 

Mfitjwjffa  hy  the  Sfxtp  Ted, — Bontron  and  llondefc  propose  to  detenuino 
tlie  iriitgtiesia  by  boiliiig  the  water  from  which  tlie  lime  has  been  thrown 
down.  All  usual  elemunts  of  hardness,  except  the  magnesia,  are  thus  got  rid 
of.  Tlie  objection  to  the  process  is  the  possibility  that  the  magnesia  may 
form  a  double  Kill t  with  the  Hoap.      (Camphult— Pkyfair.) 

Take  r^O   C.C.   of  water;    add  to  it  the  number  of  drops  of  solution  of 

oxalate  "f  fiiiuuoiua  iViunil  to  be  auHicient  in  No.  3  ;  allow  to  stand  fur  three 

or  fi»ur  hours;  Iroi!  for  hulf  an  houTj  replace  li>sa  by  distilled  water  ;  allow  to 

cool,  and  determine  hardness,  which  is  owijig  to  magnesian  salts. 

,     Calculate  as  magnesia,  the  co-efficient  of  which,  for  etich  degree  of  aoap 

~  )lution,  is  "0001,  or,  as  carbonate  of  magnesia,  the  co-efficient  of  which  is 

1021. 

Example, — Hardness,  after  driving  off  carbonic  acid  by  boiling  and  pre- 
cipitating lime,  =  11° 

(n'*-2°)K  -0001  X  20x70  =1-26  grains  of  magnesia  per  gallon. 

Ov^  to  stive  trouble,  multijily  the  number  of  di^rees  by  -14  ;  the  i\!9ult  is 
grains  per  gallon. 

This  result  is  merely  approximative,  but  it  is  really  always  nearer  the  truth 
than  the  determination  by  weighing  in  the  hands  of  a  beginner. 

Soda  btj  iFcitjIit. — The  quantity  id"  lime  and  magnesia  must  bo  known 
and  Cidculatod  us  auJphates;  the  silica  and  iron  must  also  have  been  deter- 
mined. 

Take  the  total  solids  after  their  determination  by  evaporation ;  add  cau- 
tiously dilute  suljdiurie  acid,  avrpiding  losa  by  spurting  j  warm  gently  for 
ten  minutes;  then  livapumti"  to  dr^netis;  ignite,  adiiing  at  the  last  a  little 
uarlxjnate  of  ammonia  :  weigh. 

The  suljstance  weighe<l  in  composed  of  silica  and  iron,  and  sulphates  of 
lime,  magnesia,  and  scjda.  The  weiglits  of  all  the  (irst-namcd  sid>stance8 
beijig  known,  and  deducted  from  thu  toUd  weight,  the  residue  is  the  weight 
of  sulphate  of  doda.     iMultiply  by  '43602  ;  the  result  is  soda  (NaO). 

Atifnwnia, — Dr  Miller  recommemls  the  following  plan  : — Mix  J  litre  with 
1  fluid  ounce  of  baryta  water,  ami  distil  j.  Divide  tlie  diHtillute  into  two 
equal  parts,  and  add  Xesslcr's  test  to  une.  If  mncli  ammonia  Ixi  present,  a 
precipitate  occurs  ;  then  take  the  other  Imlf  and  dilute  until  nothing  amount- 
ing to  a  precipitate  but  only  a  decitbiUy  yellmv  (■nhimtiou  ispritdue*;d.     Tins 
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Dr  MUlor  comparefl  with  tlie  tint  j^ven  by  adiUiig  Neaaler'8  test  to  u  highly 
(liliiiA*  8(ilutiou  of  snl-ammoniai.*  of  known  sirenpth. 

Sniphtmc  Aci'tf  by  weiijht. — Take  a  known  quantity  of  water  (500  to 
1000  C.C) ;  evaporate  to  a  small  bulk;  acidiiy  with  hydrochloric  acid, 
and  add  chloride  of  hariiun ;  wash  by  decantation  ;  dry  and  weigk  The 
subdtADce  ia  siUphato  of  barvta ;  multiply  by  "34309  to  get  the  amount  of 
SO,. 

tSidphuric  Acid  btj  Soap  Tetd. — This  plan  waa  proposed  by  Boutron  and 
Uoudct,  and  is  briefly  as  follows  : — The  hanlneas  of  tho  wnter  bfiinj?  known, 
50  C.C.  of  the  wcaik  barytic  solution  are  adde<l  to  50  C.C.  of  wat^^r,  and  the 
mixture  is  alloweil  to  stand  for  24  lioura.  Tho  hardness  (supposing  no  SOj 
wen;  prosent)  would  lie  exactly  equal  to  the  origimd  hardness  of  the  water, 
and  of  the  Iwirjlic  solution,  comViii»ed.  But  80,  bein;^'  prcst^nt,  suljiliate  of 
luu-^ia  ia  pnj^ipitated,  and  there  ia  a  loss  of  hardness.  Each  dt-grco  of  lose 
equals  '0002  of  jinhydrous  sulphuric  acid  (SO,). 


Example. — Original  hardness, 

50  C.C.  barytic  acdution. 


After  precipitation. 


62" 
22° 

84" 


Difference,        .         .         .         .    ,    12°-a 
•0002  X  12*8  X  20  X  70  =  3-584  grains  per  gallon  of  KO^. 

Usually  this  process  gives  good  results.  Occasionally,  from  some  cause  of 
which  I  am  i^^norant,  the  aulpluite  of  baryta  doi*s  not  precipitate.  Tliis  doe« 
not  depend  on  the  amount  of  sulphuric  acid.  Tho  ease  with  which  this  pro- 
C4>ss  is  done  rvndcrs  it  useful. 

Iron, — Evaporate  one  litre,  or  half  a  litre,  of  the  water  to  dryness ;  incinen\te 
to  (Iwtroy  organic  matter ;  if  iron  be  preiient,  the  ash  will  Xm  re*L  Dissolve 
in  a  small  quantity  nf  gulphuric  acid ;  aild  zinc  to  ^?duce  thi*  inm  to  prr»t- 
uxide  ;  dilute  t-o  100  C.C.  or  any  convenient  quantity,  and  warm  t<i  140° 
Falir.  Put  the  solution  of  permanganate  of  potash,*  graduated  for  the  organii: 
luatU-r,  into  a  burette,  and  add  it  to  the  water  till  the  faintest  red  tint  ia  j>er- 
monent  Calculate  how  much  would  be  used  for  the  litre,  and  dwluct  0*24 
C.C.    Multiply  remainder  by  co-efficient  of  iron,  or  oxide  or  carbonate  of  irnn. 

GnunmM. 
I  C.C.  of  permanganate,  -   -00172  iron. 
„  „  =  '002211  protoxide  of  iron. 

„  „  -  '0035C2  carbonate  of  iron. 

If  a  water  contains  both  oxidisable  organic  matter  and  iron,  two  operations 
must  be  done  with  the  peniian^anate ;  the  first  on  the  water  itself;  this  will 
show  the  total  amount  of  permanganate  destroyed  by  the  two  substances 


*  ThU  Kotatiati  of  pemuuigaiute  in  merely  used  Umnuse  it  lias  been  alrpfldy  frradimttKl  Fiir  tlto 
oiigmmc  nmtUr.  OtherviM  it  w  more  convenient  to  om  a  decinonnal  solution  nf  the  pcrman- 
gannte,  or  to  \wt  the  biclinmat*  of  potash,  which,  in  nome  reapeotii,  i*  (lupcrior  to  the  per- 
nianguiAt« ;  u  1  alum  of  bichi-uninte  gives  up  3  atoms  of  ojtvRun,  the  ilt'ciunniial  fwUition  ia 
^th  of  ui  ei{ulva]ent  (=  4'91t*  KrunmM)  diAaolved  in  1000  C.C  ;  1  C.C.  is  cqani  to  i^W^^ 
Atom  of  a  protftsalt,  or  ,THi„th  of  a  jienalt  (tbUf^''  "^^"^  ^^  '"*"  =  00028).  The  end  of  the 
reaction  U  known  hy  hrin^nfr  n  dmp  of  tht  mixture  in  roiit-arl  »*itli  a  <lrop  of  fnyihly  prejiarprl 
re*l  pni>«iAt«  of  jM^tash  on  a  wliit«  wUh  (Sutton'«  V.diimetric  Aitalyti*.  p.  t»4).  The*  colour  iit 
Ihtt  point  of  conlflct  is  blue  a»  iDiig  Iu^  ])rol<Jxide  of  irun  uxi-'^ts,  llicii  it  j/rwiii,  and  then  hruwiiiuli  ; 
the  iliaft|ipf«raAce  of  the  ffrwniffh-Muc  tint  indicate*  the  point  nt  whi<'h  all  the  Iron  in  oxldiBe<l 
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WATER. 

together ;  the  second  on  the  ash ;  this  "will  aliow  tlie  amount  of  permanganate 
d«jtn)yeU  hy  irun.  It*  the  latter  iiuiouut  is  dedurteij  fnnfi  flie  foriniir,  the 
remainiler  gives  the  amount  of  pennanganatc  of  potaah  oxidised  by  the  organic 
matter  alone. 

Silira  and  Iron, — Take  the  dried  soliilfl ;  add  strong  hydrochloric  acid ; 
evaporate  to  dryness ;  dissolve  everj^thing  that  wUl  come  away  by  repeated 
wttHliing  with  hot  wati-r.     Wui^h  remainder  as  silica  and  iron  mixed. 

The  nmounts  of  the  Nitric  and  Phosphoric  Acids  had  better  not  be  deter- 
mined hy  weight  If  it  is  wished  to  do  so,  refer  to  Fresemus'  "  Quantitative 
Chemical  ^Ynalysis." 

>V(?t  Carfionic  Acid — Determinatioyt  hy  the  Soap  Test. — In  opler  to  get  rid 
of  the  iUlltiL'y  from  free  wirbonic  acid  acting  on  the  soap,  Clark  reeomnu^nded 
that  the  water  shuiiid  be  well  shaken  in  a  bottle,  so  as  to  disengage  some  of 
th(i  Cl),,  and  then  that  the  air  should  bo  sucked  nut.  But  this  does  not 
entirely  rojuove  the  carbonic  acid. 

By  tho  soap  test  the  free  carbonic  acid  can  be  determined  in  the  following 
way  :  Tlirow  down  all  the  lime  carefully  by  oxalate  of  ammonia,  without  add- 
ing an  excess,  and  determine  the  hardness  in  50  C.  C.  as  usual.  The  hardness 
will  be  owing  to  magneainn  salts,  iron,  if  it  exists  (or  aluniina  or  baryta  in 
niineral  watei-s),  and  carbonic  acid.  If,  now,  the  water,  fretid  from  lime,  be 
boiletl,  and  the  lo.'^a  of  water  replaced  by  distilled  water,  the  carbnnic  acid 
will  be  driven  off.  The  hardness  should  be  tlien  again  defcermined.  The 
difleR'nco  between  tho  hrat  and  second  trials  will  (if  no  iron  exist  in  the 
water),  give  the  iiTiionnt  of  soap  solution  which  had  been  previously  acted  on 
by  tilt)  c;irbouic  acid, 

Example. — 1.  Total  magnesian  and  carbonic  acid  hardness,  =    12° 
2,  Magnesian  hardness,         .         .         .         .     =     7* 


Carbonic  acid  hardness,         '.        .      =      5** 

1°  of  Boap  solution  corresponds  to  -00023  grammes  carbonic  acid.  Therefore — 

•00022  X  6  X  20  X  70  =^  1  -54  grains  per  gallon. 

As  2*116  cubic  inches  weigh  one  grain*  multiply  the  number  of  grains  by 
2*116  to  bring  into  cubic  inches  per  gallon, 

1-64  X  2^16=  3^2&  cubic  inches. 

Or,  to  shorten  the  calculation,  multiply  the  nimiber  of  degrees  of  soap  solution 
by  *65 ;  the  result  is  the  amount  of  ctibic  inches  per  gallon. 

6  X  '65  =^  3*25  cubic  inches  per  gallon- 

If  iron  exists  in  the  water,  it  must  be  determined  and  its  amount  deducted  ; 
1°  of  sculp  solution  corresponds  to  *00014  gramnjcs  of  iron  (Fe). 

Mr  Nicholson  has  ]iropoHed  another  process  which  is  more  accurate,  but 
demands  more  time  and  care. 

Determine  the  total  hardness  of  the  water.  Then  to  another  known  quan- 
tity of  whUt  odd  a  few  di-ops  of  sulpliuric  acid  j  evajKirate  to  dryness;  drive 
off  carefully  the  excess  of  80, ;  dissolve  in  an  equal  <[uantity  of  pure  water, 
and  dctL-rmino  the  hardness  again.  The  SO,  converts  all  the  salts  into  sul- 
phates, but  their  hardness  remains  the  same ;  the  CO^  is,  however,  driven  off, 
and  the  dilference  between  the  tirst  and  second  determination  represents  the 
carbonic  acid.     The  calculation  is  made  as  before,* 


•  It  raiut  Iw  remeitiliered  tbit  ft  in  only  tho  frw  ud  not  ths  comlijned  csTbonic  Acid  which 
i5  eftinutod. 
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liecapitulatiotL  of  the  ScJienie/or  the  Rapid  Ejeamiiiation  of  Water. 

1.  Taku  physical  characters. 

2.  Sot  usidti  a  portion  to  stand.  In  twenty-ibur  hours  oxamlue  scdimout, 
if  any,  with  the  micnwcopo, 

3.  Measurw  a  portion  ol  water,  and  sot  it  to  Ijoil  for  half  nn  hour. 

4.  Take  anotlier  portion ;  add  a  few  drops  of  Ujrchlnride  af  g'l'ld,  end  set  it 
to  boil. 

5.  Arrange  teat  tub^a  or  glasses.  Put  some  of  tho  water  in  «Aaoli,  mid  test 
for  lime,  sulphuric  acid,  chlorine,  and  nitric  and  nitrous  acid. 

If  time  ptTUiit,  pursue  the  uxiiiuiiuiiiou  farther. 

6.  Evapomte  for  total  solids,  and  tlien  incinerate  carefully,  so  as  to  divide 
into  fixed  and  volutOu  mulUjrs. 

7.  Determine  oxiilisahlo  organic  matter  by  permanganate. 

8.  Detemiino  amount  of  chlorine. 

9.  Determine  the  hardness  of  tlie  simple  and  boiled  water. 

L  By  these  simple  means  we  obttiin  all  the  hygienic  inlbrmation  that  is  really 

I  imifortant  and  necessary.  If  we  know  the  total  solids,  the  amount  of  organic. 
I  matter,  the  amount  of  chlorine,  which  will  show  ua  whether  the  water  i« 
I        impreguat*»d  witli  sea  water  or  sewage,  and  the  ap]iroximative  amount  of  tht» 

■  earthy  5?alts,  as  dbtermlned  by  the  hardness,  we  can  without  hesitation  exprean 
I       a  conlident  opinion  that  the  water  is  good  or  btid. 

■  If  time  permit,  the  exaininattnn  can  be  pueheil  farther  : 

I  Determine  amount  of  linje  und  magnesia  by  soap  test  f^r  by  weight. 

I  Determine  amount  of  sulphuric  arnl  carbonic  acids  by  soap  test. 

I  Determine  amount  of  iron  and  silica. 

I  Determine  amount  of  soda  by  weiglit. 

B  Calculate  according  to  the  formula  given  at  a  former  page. 

^^H  Scheme  for  the  Registration  of  the  Condition  of  the  Water  at 

^^^P  Different  UtationjB. 

If  analyses  were  made  frequently  at  each  station,  and  a  record  left  in  the 
office,  the  successive  metiical  officers  would  bo  able  to  learn  at  once  the  com- 
position of  the  water  ami  it^  changes  during  the  year — in  flcfods,  dry  soasi^ms, 
&c.  <->f  course,  any  elaborate  analyses  could  not  bo  expL'cl<,Hl,  but  the  follow- 
ing shArt  scJiemo  would  give  much  useful  information  : 

Example  of  a  Simple  Table  proposed  to  be  himg  up  in  the  Surgery  of  each 
Station.  Of  course,  whenever  practicable,  it  shouhl  bti  extended.  I  have 
here  given  only  the  facts  of  greatest  moment. 


1864. 
Juue  20. 


Per  gftUon  la  crmln*. 


Slightly 
bazy. 

Tast«lCT8. 
No  odour. 


A  little  luiiiil 
find  vege- 
table iiiftt- 
ler. 

A  few  paru- 
mocitt. 
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0-75 


•037S 
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IIir4ncM — 
dark'*  sTklo. 
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d  currenia. —  fhUwaaa  plan  proposed 
ibr  the  waltT  of  the  Africuit  we8t  coast,  more  tliiui  100  yetirH  iigu^  luid 
freijufntly  rovivc<l  aincfi.  The  water  is  Hunply  poiired  tliroujijh  ii  Hipve,  or  a 
tin  or  wocwK'n  plate,  ]»ierced  with  luauy  sjuall  Imk-s,  no  as  to  caiiso  it  to  t'lUl  in 
tinoly  (iividcMl  fltrwinis,  A  similar  jilan,  ailviscti  by  Mr  Onbridi^i'j  has  hwm 
used  ill  thB  Itoyal  Navy.  A  haml-iiuinp  is  inRci*ttMl  in  a  cask  uf  water,  luiil 
the  water  ia  puiiijn'<l  up,  anU  mailc  U>  thil  thKtugh  perfomteil  sheets  of  tin. 
It  scon  remeve.s  hydm.'^ulphtmc  acid,  otiln^jivc  organic  vapours,  and,  it  is  saitl, 
dissolve"!  rirjjiiuur  matter. 

2.  BtnlSwj  tuul  tjyittdioit. — This  plan  gets  rid  of  oArlKinato  of  lime,  iron  in 
part,  and  hyilrttsulphuric  acid,  and  lessens,  it  is  said,  or^^uuc  matter. 

3.  Addition  of  Alum. — Six  f^ains  per  gallon  throw  dnAm  jJmrwt  all  sus- 
pended matters ;  the  alumina  falls  as  a  basic  salt  ;  the  snlphuric  acid  remains 
in  solution.  The  alum  should,  if  poasible,  be  added  twenty  four  hours  before 
the  \vater  is  ii.setL 

4.  Addition  uf  Lime  Waie^'  (Clark's  patent). — By  corahinin^^  with  carbonic 
acitl-,  it  causes  alnioab  all  tlie  eai'honate  of  lime  i>rt'vi<)usly  and  newly  fonnetl 
to  be  llirowu  do^m.  It  also  throws  dlJW^^  suspemled  auil  pr-rhapH  dissolved 
or^anio  matters,  and  also,  it  is  said,  iron.  U  drjca  not  touch  the  suIj)hatG  and 
chlorides  of  linie  and  nuignesiii. 

5.  Addiiif/n  of  Pennaiujunnlr.  of  Potatth^  tw  S<Hln  (Condy'«  Huid  and  powder). 
— It  desti-oys  organic  matter  and  ammauincal  cnnipounda  by  rapid  oxtflation, 
and  may  Ikj  used  with  advantage  for  this  jiurpose.  Used  far  the  water  of 
ponds  charged  witli  fiuta'fying  organic  matters,  it  purities  the  water  almost 
iustantaueously  (Ijulmi-uiii).  Tlie  peroxide  of  luaiiganese  subsides,  and  ean 
be  separated  by  Hltraliijn. 

G.  Carhioutte  of  iSoda,  with  boiling,  throws  down  lime,  and  possibly  a  little 
lejtd,  if  present. 

7.  Utfe  of  the  Stri/ehnos  poiaiontm. — In  India,  this  nut  is  rubbed  on  the 
inside  of  casks,  and  is  aujijtoscHi  to  purify  water  fittm  organic  matter. 

8.  Jminerdon  of  Ir<rn  Wire  and  Aftujnetir.  Qjtidf  if  Iron  (MeiUock). — Tliis 
plan  is  said  to  decompose  orgauic  matter.  Cliarcoal  and  jieroxide  of  iron  are 
sometimes  mixed. 

y.  Imiiiertdon  or  hoiltug  of  certain  Vegetables^  especially  those  containing 
tannin  ;  such  as  tea,*  kino,  the  Laurier  rose  (Nvrimn  O/mndtr,  which  is  also 
rubbed  on  the  inside  of  casks  in  llarbary),  bitter  almonds  (in  Egy])t). 

10.  Ijumerninn  of  smalt  pircen  of  CJiarconl,  and  ckarritxj  the  ingide  of  Casks. 
— ^Tliis  is  an  extremely  elfei-tual  pian,  but  the  eharcdal  simu  loses  its  ]>ower, 
and  Inquires  to  bn  renewed.  Hrrllmlli-t  ron.sidfri  d  that  the  t:harrii»g  o!'  the 
casks  was  more  elVectiial  than  the  ijntaer8i<nt  ;  the  charring  can  he  renewed 
from  time  to  time.     LowitJS  ath'ises  that  a  little  sulphuric  acid  (10  drops  to 

•  In  the  Korth  of  China,  and  esiwcinlly  during  winter,  the  wati-r  of  the  Peiho  becomes  very 
Innmre,  and  contAins  not  only  .<in5a>rndrd  mHttem,  bttt  illasolveil  aiiinial  mntttir  In  large  quantity, 
n-hirh  icivcs  t)i*^  water  a  ilinairn'i*nrt!H  nffinsivi:  nnell.  Tho  niinnst  novcr  drink  it  exctpt  or  tea, 
whjrh  IS  co4ilt*il  Willi  a  luifi]i  uf  iri'.  \l  it  iMlrKiroI  to  drink  it  cold.  In  tlii«  way  tliev  Reciire  tliem- 
aelw-i  from  all  l>ad  tirert.s  of  this  wntf  r  (Frit'dL'I,  Das  Klimn.  Osl-Anii-un,  j).  6t').  'TIm.'  Enru|>e«ns 
UM  alum  HUd  clmrr'nal ;  ImiI  iWso  il*  uot  always  entirely  n'niovii  th»*  UwLt*.  Tlie  Tiirtan*  «I**^ 
Ujhi  tlifi!  '■  brick  l<*a"  to  purify  tlio  wal*roI  the'Sl*piH*a.  wliiL-h  wmddothenviht- Iji'undrinkable. 
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1  lb.  of  charcoiU)  Hhall  lie  added.  A  jnixture  of  soiiio  of  tliese  substancea  has 
been  U8e<l,  as  limo  and  alum  (1  part  to  2),  or  carbou  and  aluiu  (4  parts  to  I). 

To  put  those  faota  in  another  form  : — 

Orijafiic  motUyr  u  got  riti  of  most  roadily  by  exposure  to  air,  boiling, 
agitation,  ehai-coid,  alum,  (mnuangimat«  of  potash,  iStrychnos  potatorum, 
oatringrntfi. 

CurlMtiuitc  o/Ume,  by  boiling  and  addition  of  caustic  lime, 

Chloridt'  of  sodium,  by  filtration  tbrungb  a  great  deptli  of  charcoal  or  sand. 

Iron,  by  boiling  and  lime  water,  and  iu  part  by  charcoal.  Lead  and  copper, 
anj  also  removed  or  lessened  by  puro  cliarcoaL* 

Sulphate  and  chfondfs  o/Juuc^  and  of  mttfj/tc^'Uty  cannot  be  got  rid  ofl  but  aro 
perbui>s  k'sseuwl  a  little  liy  tiltration  through  clmrcual. 

It  shovUd  aliio  be  remeralwrtsi  that  »t,iiuv  watiT  jiUtnti*  have  a  purifying  effect, 
apparently  from  the  largo  quantity  of  oxygen  tliey  give  out ;  and  this  takes 
place  sometimes  though  the  water  itself  is  green. 

Wi/h  Filtrafiatt. 

On  the  largo  scale,  water  is  ivcoived  into  settling  iv-servoirs,  wluru  the  moat 
bulky  substances  subside,  and  is  then  filtered  through  gravel  and  sand,  either 
by  ascent  or  descent,  or  alternately  one  and  the  other  (Thuin,  at  Paisley).  A 
sort  of  trap  rook  (amygdaloid)  has  bwn  Uded  instead  of  sand  at  Greonoek,  and 
is  said  to  be  very  useful  in  peaty  discoloration  (Thorn),  Jlr  Witt's  experi- 
ments show  that  sand  removes  about  5  per  eetiU  of  organic  matter,  but  not 
more  than  0*2  per  cent,  of  minend  substances.  It  is  said,  however,  that  a  very 
great  thickness  of  sand  will  in  part  puril>'  from  chloride  of  sodium  ;  and  Pro- 
fessor CLirk  haa  atatoil  tliat  lead  is  aluo  lessened  or  removed  by  this  plan. 

On  a  smaller  scale,  a  great  uumU'r  of  subsUmces  have  btseu  usetl  ;  animal 
ami  vegetable  charcoal,  chiireoal  and  soda  (Lipscombe),  magnetic  iron  ores  and 
lueinatit4.%  peroxide  of  manganese,  Ihiiuiul,  wool,  sponge,  poroua  Boudstoues, 
natural  and  artificial,  &c. 

Of  all  these  subsUinces,  charcoal  is  the  boat ;  it  can  remove  88  jwr  cent.  f»f 
organic  matter,  and  28  per  cent  of  mineral  matters.  It  lias  removed  7*48  per 
cent,  of  the  chloride  of  sotliiuu,  S'b  per  cent,  of  the  lime  salts,  and  2*3  ]>er 
cent,  of  the  sulphuric  acid  (Witt).  One  part  of  animal  charcoal  purifies  13G 
times  its  weight  of  any  impure  water,  ami  1  part  of  vegetable  charcoal  116  times 
(Gaultier  de  Claubry).  But  if  the  wal«r  be  mmlerately  gocMJ ,  1  part  of  charcoal 
will  purify  600  tuuea  its  own  weight  of  water ;  or  1  lb.  %viLl  purify  600  lbs. 
or  60  gallons. 

Animal  charcoal  is  bette.r  tlrnn  vegetable  charcoal ;  both  lose  their  power 
in  a  certain  time,  but  n-gain  it  when  exposed  to  air,  and  still  more  quickly  if 
niight  Iicat  be  employe<l.  Kverj'  now  and  then,  tlieret'ore,  the  e!mrc!oal  should 
be  remove<l,  thon)Ughly  dried,  and  freely  exj>osed  to  the  air. 

The  thickness  of  charcoal  should  be  considemble ;  in  the  best  filters  it  is 
very  closely  pressed. 

The  effwt  of  the  charcoal  is  partly  meehanical,  but  chielly  chemical ;  the 
large  quantity  of  oxygen  in  its  pore^  is  brought  into  the  closest  contact  with 
any  oxidisable  matt^TS  iu  the  water.  It  must  be  remembere*!,  however,  that 
charcoal  is  ofU.ui  itself  impure^  and  can  communicate  some  salts  to  wat^ir. 

In  very  large  (|uantitie^  charcoal  will,  it  is  s»iid,  remove  sufficient  salt  frcmi 
«oa  water  U^  ft-nder  it  jwitjibU)  with  wijie.  l^itely,  M,  Caplen  has  recom- 
mended  a  siphon,  the  long  leg  of  which  is  filled  with  charcooL     The  action 


*  Cbevallier,  Tniitv  (Ws  Desiaiei't.  p.  1 17. 
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wins. 


is  started  vith  &eah  wato;  and  theo  sea  vater  is  aUoved  to  flow  Umm^ 
There  mi^t  be  circnnutanoes  m  vhidi  ilfttfllatinn  of  sea  arvter  covild  s«i  be 
carried  on,  and  then  this  pUn  might  ba  imfiiL 

In  Lipscombe'a  patent,  carbonate  of  soda  is  AUDed  with  the  dkaicoal  ;  its 
utility  in  doubtful,  and  it  mu^  soon  b«  dinolred  oat. 

The  iilter  patented  by  M.  FouvieUe,  in  Pszia,  it  oottpoeBd  of  9  lajnera  af 
sponges,  pounded  aandstone,  and  giareL  That  of  If.  SoochoD  is  aokde  up 
chiefly  of  diaphragms  of  wool ;  the  wool  haring  been  pwrimiaiy  boilfxl  in  solu- 
tion of  alum  and  cream  of  tartar,  and  then  dyed  in  iafiifif^  ct  gaU-iiutap  and 
washed  in  eolation  of  carbonate  of  aoda. 


8uB-SEcnox  n. — Storiqe  or  Wateb. 


Thp.  amount  of  storage  required  will  depend  on  ciniiinslsmwi,  via.,  tho 
amount  used,  and  the  ease  of  repleniahing.  It  is,  of  conne,  easy  to  calculat« 
the  space  reqnirud  when  these  conditions  are  known,  in  this  way : — ^Tho 
number  of  gallons  required  daily  for  the  whole  population  must  be  divided 
by  6'23  to  bring  into  cubic  feet,  and  multiplied  by  the  namber  of  days  which 
the  storage  must  last ;  the  product  is  the  neoeaaary  aiae  of  the  reservoir  in 
cubic  feet. 

Many  watorA,  particularly  rain  water,  mu5t  be  filtered  through  sand  before 
they  pass  into  small  ciattms,  and  the  filter  ehould  be  cleaned  eveir  three  or 
four  months.  The  following  is  the  filter  recommended  by  the  Barrack  Com- 
miaaion : — * 


Lrt'ft  of  Grv^ut 


Fig.  3. 

A  filter  mailc  up  of  animal  charcoal  is  now  frequently  placed  in  the  London 
cisUniH  (DanchnU's  jMitent) ;  the  water  is  made  to  ascend  through  it,  and  ia 
iUm  dmwn  off  by  a  tap ;  it  is  said  to  answer  well. 

Whatt'VfTT  be  the  size  of  Uie  reservoir,  it  should  bo  kept  carefully  clean, 
anil  no  pofwiblp  source  of  contamination  should  be  permitted.  In  the  large 
reaervoira  for  town  supply,  the  water  is  sometimes  rendcretl  impure  by  floods 
waiihing  iturface  refuse  into  them,  or  by  substances  being  thM\vn  in- 
Some  Lirgo  cities  are  still  supplied  prinei|>idly  by  rain  water,  as  Con- 
Ktautinoplo — where,  undsr  the  housoa,  aro  enormous  eistema-^Venice,  and 


*  Report  on  th«  Meditemoean  Staiioaa,  1863. 
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other  places.*  Gibraltar  ia  in  ]>art  supplied  in  this  way,  ami  there  wod 
storage  in  the  mil ittiry  tanks,  in  18GI,  for  1/J71,844  gallonfi.  No  house  is 
now  allowed  Ui  he  buUt  in  Gibraltar  without  a  tank. 

As  fur  as  poasibk-,  all  rescn'oirs,  tanks,  &c.,  should  be  covered  in;  in  form, 
they  should  be  dt^ep  rather  than  exWnded,  so  as  to  lessen  evaj)onition,  and 
eecure  coolness.  Though  they  should  bo  periodically  and  can^t'ully  clojined, 
it  would  appeiir  that  it  is  not  always  wise  to  disturb  water  plants  whi(_'h  may 
be  growing  in  them  ;  some  plants,  as  the  Protococcus,  the  Olmm,  and  others, 
give  out  a  very  large  amount  of  oxygen,  and  thus  oxidise  and  render  in- 
nocuous the  organic  matter  which  may  be  dissolvetl  in  the  water  or  volatilised 
from  the  surface.f  Dr  Chevers  mentions  that  the  water  of  some  tanks  which 
were  ordered  to  he  cleare<l  of  water  plants  by  Sir  Charles  Napier,  deteriorates) 
in  quality.  Other  plants,  however,  aa  some  species  of  duckweed  (Lemna  at 
home,  Pistia  in  the  tropics),  are  said  to  contain  an  acrid  matter  which  they 
give  off  to  the  water,  it  would  Iw  well  t4j  remove  some  of  the  plant,  place 
it  in  pure  water  in  a  glass  vessel,  and  try  by  exyK'riment  whether  the  amount 
of  organic  matter  in  the  water  is  increastul,  or  whuther  any  taste  is  given  to 
the  water  Dead  vegetjible  matter  should  never  find  its  way  into,  or  at  any 
rate  remain  in,  a  reser^'oir. 

Whenever  a  pesen*oir  is  so  largo  that  it  cannot  be  covered  in,  a  second 
smaller  covered  tank,  capable  of  holding  a  few  days'  8Upi)Iy,  might  be  pro- 
vided, and  this  might  lie  fitted  with  a  liiter,  through  which  the  water  of  tlie 
large  resen'oir  might  be  led  as  rt^quired 

When  tonka  are  large,  they  are  made  of  earth,  stones,  or  masonry  ;  if 
mortar  be  used,  it  should,  as  in  the  cose  of  the  smaller  reservoirs,  be  hydraulic, 
80  that  it  may  not  be  acted  on  by  the  water. 

The  materials  of  small  reservoirs  and  cisterns  are  stone,  cement,  brick, 
elate,  tilee,  lead,  zinc,  wid  iron.  Of  theoe  slate  is  the  best,  but  it  is  rather 
liable  t^  leakage,  and  must  be  set  in  good  cement ;  common  mortar  must  not 
be  used  for  stone  or  cement,  as  lime  is  taken  up  and  the  water  becomes  harrL 
Leaden  cisterns,  as  in  the  case  of  leaden  pipes,  may  yield  lead  to  water,  and 
should  be  used  as  little  as  possible,  or  sK(»ulil  lie  pnttected.  Lead  cisterns  are 
often  corrodL^d  by  mud  or  mortar,  even  u'hi*u  uo  lead  is  diwjtdved  in  the  water. 
Iron  cisterns  and  pipes  ore  often  rapidly  eaten  away.     Zinc  has  beeji  said  Ui 

*  The  foUowing  account  of  the  cist«ms  of  Venice  may  be  interesting  (Chemical  News,  Aognst 
1W2jfrom  the  ScieotiOc  American).— 

"The  dty  of  Venice  is  wholly  supplied  with  rain  water,  which  is  retained  in  ciiitems.  The 
city  ormptea  an  area  of  aliout  13,0((U  Ai:reji.  Tlte  annual  avernge  fall  of  rain  is  31  inohee,  tho 
greater  part  of  which  is  collecteil  in  2(177  cisterns,  177  of  which  are  public.  The  rain  is 
■officteatly  abundant  to  fill  the  cisterns  6v«  times  in  the  course  of  the  year,  au  that  Uie  distri- 
bution of  water  is  at  the  rate  of  31*2  gallons  per  heAil.  To  construct  a  L-istcm  after  the  Venetian 
fashion,  a  large  hole  is  dug  in  the  ground  to  the  depth  of  about  9  feet.  Ttie  sides  oJ  the 
excavation  are  supported  by  a  frampwnrk  mitde  nf  i^od  oak  tindNT,  and  tlic  cistern  has  thus 
the  appearance  of  a  sriuarv  truncjitfil  pyramid,  witb  thu  wider  buw  turned  upwunl.  A  coatiug 
of  pare  and  compact  clay,  1  foot  thick,  is  now  applied  on  the  wooden  frame  with  great  care ;  this 
oppOMa  an  invinribl*'  oltatacio  to  the  prt>grea8  oi  the  roots  of  any  planta  growing  in  tin;  ncinity, 
aaa  also  to  the  pi-essnre  of  tlte  witter  in  contact  with  it.  No  crevices  are  Ml  which  might 
allow  the  air  iv  penetrate.  This  pn*1indnnry  work  lt«inff  done,  a  Inrgp  circular  stone,  partly 
hollowcMl  out  like  the  bottom  of  a  kettle,  is  deiwwited  in  the  pyramid  with  the  cavity  iipwani ; 
and  on  this  founflation  a  cylinder  of  well-iiaked  bricks  is  constructcil,  having  no  inlenitices 
whatever,  eitceitt  a  numbtT  of  cAnieal  hole*  in  the  Vmttom  row.  The  largo  vacant  »ipaco 
remaining  between  the  Hides  uf  th«  pyramid  aud  cylinder  is  filled  with  well-Kcoured  ne.!  Niiid. 
At  the  four  comers  of  the  pyramid  tiiey  place  a  kind  of  stone  trough  covered  with  a  stone  lid 
pterceil  with  holes.  These  troiighn  communicate  with  each  other  by  means  of  a  small  rill  made 
of  brick*,  and  resting  on  the  sauii ;  aud  the  whole  i§  then  paved  over.  The  rain  wat«r  coming 
from  the  tvofs  of  Uio  buihlings  runs  into  tho  trouglis,  penetrates  into  the  sand  through  the 
tilli,  and  in  ttius  liltere^l  into  Qm  wcll-holo  by  tho  conical  holes  already  described.  The  water 
thus  supplied  is  limjiid,  sweet,  and  cool." 

i-  Clemens  bi  Archiv.  fiir  Physiol,  lleilk.  1853. 
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to  be  a  ^^ood  maU'riul ;  water  acts  a  little  upon  it,  but  gGneroUy  the  coi 
pouiuls  foniiwl  (hytlratiid  oxide,  ulmate  of  zinc  )  are  almost  insoluble.    Nevei 
thelesSf  ^vater  passing  through  ziiii;  pipes  produces  occusionully  symptoms  ui 
inoiallic  poLwnin^.t 

Cisterns  sliouJd  always  be  wi;ll  covered,  and  protected  oa  much  as  poesib] 
I'miu  bntli  heat  and  li^'ht.  Care  should  always  l>e  taken  that  there  is  no 
thanci?  oi'  lo^tkaj^e  of  pipes  into  lliem.  A  connuou  Houne  of  contamination  ia 
an  uvertliiw  pipe  passing  vliret^t  into  a  sewer,  so  that  tlie  eewer  gjises  pass  up, 
and  being  ((Hilined  by  the  cover  of  tliu  cistern,  are  absorbefl  by  the  water;  to 
prevent  this,  the  overflow  pi(H*  is  curveil  so  as  to  retaui  a  little  water  and 
form  a  trap,  but  the  water  often  evaporates,  or  the  gases  force  their  way 
through  it ;  no  overHow  pipe  sliould  therefore  open  into  a  sewer,  but  should 
end  above  ground  over  a  trapjied  grating.  Cisterns  should  he  periodically 
anrl  carefully  iusjwcted  ;  ami  in  every  new  IniiMing,  if  they  are  plaii'd  at  tho 
top  of  u  bouse,  convenient  moaus  of  accesa  should  he  provided. 

Suh-Section  IIL — Dihtributio.v  of  Water. 

Whc-n  houses  are  rumovcd  from  sources  of  water,  the  su)iply  must  be  by 
aqueducta  ami  pipes.  The  distribution  by  hsiiul,  fifrmerly  so  coiniiion  in  tliis 
country,  and  still  pnietiwcil  in  Iiulia,  is  a  rude  and  objectionable  armngement, 
for  it  is  impossible  to  supply  the  proper  ipiautity,  and  the  risks  of  contamina- 
tion are  increade<L  Some  of  the  mowt  extruunlinary  of  the  Iioin;in  works  in 
lioth  the  ea.'^tem  and  western  enipires  were  iimlertaken  for  the  supply  of 
water — works  whose  rutJis  excite  the  astonishment,  and  should  rouse  the 
emulation  of  modern  nations. 

Thn  \ti\wA  are  o(jinpoj*e<l  of  iron,  masonry,  or  earthenware  for  the  ki^r 
pipes  or  mains,  the  iron  Inung  sometimes  tinned  or  gidvanised ;  for  the 
siiiidler  i>ip< 's,  iron,  letiil,  tin,  zinc,  tinned  coJ^pe^,  earthenware,  gutta  ])ercha, 
Ac,  tire  us<hI, 

Bituiiiinised  \)n]X'T  pipes  were  some  time  aince  brought  into  the  market, 
]iut  they  havti  not  succeeded  ;  id"t^'r  a  tiiue  they  Iweouie  soft.  I'ijtea  oi'  arti- 
ficial st«>ne  are  now,  it  is  said,  able  to  l>e  made.  Iron  is  tlie  In'st  niiiteriid  for 
the  larger  pipi^^,  and  iron  or  non-metallic  snbatiince^  far  the  smaller  pipes. 
(For  the  action  im  Icjid,  see  next  pagn.)  The  liistrihuliou  of  water  is  either 
intermittent,  when  the  water  flows  at  certain  tinier  from  its  source  or  reser- 
voir into  cisterns,  and  i«  there  stored  for  a  tiuje :  or  it  is  continuous,  when 
the  house  pipes  are  connected  always  with  the  main  reservoir. 

The  latttT  plan  givtis  a  coiistiiit  supply,  and  avoids  idl  chances  of  contiimiii- 
ation  of  cisterns.  It  has,  theivfore,  ljt*n  strongly  adYociiled  by  some  of  the 
liest  saniUirians  of  our  time,  and  is  eui|>loy*Hl  m  sevend  English  Unvns.  It 
has,  liowi'ver,  Home  disailvantagcH,  The  waste  of  water  is  considerable,  and 
(diance  of  leakage  also.  As  in  many  instinces  where  the  system  hjis  been 
adopted,  tlie  sujtply  of  water  is  much  larger  than  the  population  ilemand, 
the  loss  of  water  at  (irst  causes  no  inoimvenience  ;  but  if  the  pojmlation 
increases,  or  if  the  sujjply  is  only  just  suiiicieiit  from  the  lirst,  the  ^\'nsto 
is  sometimes  a  gr*'Jtt  evil,  ami  in  wime  eases  h:is  bf'(?n  almost  intolerable. 
Various  jiliuis  have  l^een  tried — water  laeten?  tuid  |uiynientj*  by  quantity:  but 
then  the  effect  was  to  lead  to  such  economy  on  thfi  part  of  the  tenantB,_a8  to 
lead  1^1  depressed  rates,  and  to  almost  ruin  the  water  company.  Stirae  com- 
jmnies  bound  to  a  consbint  supply  have  introduced  a  kind  of  tlu-ottle  into 
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■  Ptifttsaprivrs.  Ann.  d'Hyg.  Jnn.  18B4.  p,  8fi7. 
t  My  friou<l,  Dr  Orabom,  uf  Bittcnie,  has  aeen 
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the  service-pipe,  which  allows  only  a  dribble  iiito  tlie  houso ;  l>ut  this  is  bud, 
IIS  thure  iiTi;  CLTtain  times  wlien  much  wiittT  is  wiinted,  and  tiinoa  wlini  little 
is  used  ;  the  invariablu  tlribbU"*  jfivfs  too  Uttlo  or  too  much. 

On  tlic*  wli{»U%  cistunis  nxt*  prtiljiibly  a  necessity  luiless  the  supply  of  water 
can  meet  a  verj*  j^reat  dcmai»d;  then  the  conalmil  systom  aliould  be  adoptcnl. 

Wuter  should  ha  distribuiud  imt  only  to  every  huuHei  but  to  everj'  lliior  in 
a  house.  If  this  is  not  done,  if  labour  is  scarce  in  tht^  houses  of  poor  people, 
the  water  ia  u«cd  several  times  ;  it  becomes  a  question  of  labour  imd  trouble 
m^rttiM  cloonlineaa  and  he:ilth,  and  the  hitter  too  often  give  way.  Means  must 
also  he  devisetl  for  the  speedy  removal  of  dirty  water  from  houses  for  the 
same  reasons. 

Sub-Sectio.n  rv. — 1.  Action  of  Water  on  Lead  Pipes. 

There  are  more  discrepancies  of  opiniou  on  thia  subject  than  might  have 
l)eeti  anticiprttwl. 

From  an  analysis  of  most  of  the  works,  the  following  points  appear  tu  be 
the  most  certain  : — 

1.  The  waters  which  act  most  on  lead  are  the  purest  and  most  highly 
oxygenated  ;  also  those  eont^iining  organic  matter,  nitrit4r8  (Medloek),*  nitrates, 
antl  accurtliiig  to  *«veml  obsL^rvers,  cldoridys.  Ik'8idei^  the  portion  dissolved,  u 
tilm  or  crufit  is  often  furnie*!,  especially  at  the  time  of  contact  of  water  and 
air  ;  thia  enist  consists  uffiially  of  2  parts  of  carbonate  of  lettd  an»l  1  part  of 
hydrated  oxide.  The  mud  of  eevenil  rivers,  even  the  Thames,  will  corrode 
Ifyid,  probjibly  from  the  oi^^aiiio  rmitter  it  contains,  but  it  (h>e8  n*it  nea^awarily 
fulJuw  that  any  lead  luis  been  dissolve*!  in  the  water.  Bits  of  mortar  will 
also  corrode  leiid. 

2.  The  waters  which  at^t  least  on  lead  are  those  containing  carlK>nic  acid,t 
carbonate  of  lime,  and  in  a  less  degree,  eulphate  of  lime  ;  and,  perhaps,  in  a 
still  less  degree,  magnesian  salts,  and  t!ie  phospliates  of  the  alkalies  ;J  but 
it  hjis  been  suid  that  jteri'ectly  pure  water,  containing  no  ga.se8,  has  no  action 
on  lead.     The  ileposit  which  frequently  cimiti  the  lead,  consists  of  carbonate 

d  snlphati:^  of  lead,  lime,  and  magnesia,  if  the  water  have  uoutaiued  these 
tit,  and  chloride  of  leiitLJ 

3.  From  the  obs«?r\ationa  of  Graham,  Hofmann,  and  stiller,  the  prott*ctive 
influence  of  carlwnic  acid  gas  appears  to  be  very  great ;  a  diffii-ultly  scdulde 

bonate  of  lead  is  formal.     However,  a  very  gi^at  excess  of  free  carlx»nic 
id  may  dissftlve  this.     This  has  jterhaps  led  t^t  the  statement  that  earltouic 

acid  counteratrts  the  preservative  effects  of  the  saltrt.|| 

Other  substances  may  tind  their  way  into  water,  which  may  act  on  lead — as 

vegetable  and  fattj'  acids,  arising  from  frnitfi,  vegetables,  &e»,  or  sour  milk  or 

cider,  &C. 

4.  The  lea*!  itself  is  more  easily  acted  upon  if  other  Tuetala,  as  iron,  zine^  or 
tJTi  are  in  juxtvposition  ;  galvanic  action  is  protlucetl.  liending  lead  pipes 
against  the  grain,  and  thus  ex}H«ing  the  structure  tif  the  metjil,  also  increases 
the  risk  of  aoluti(»n ;  zinc  pi[ies,  into  the  composition  of  which  lead  ollen 


•  Hemlock  nttnhnleA  the  greatest  iuHiicnce  to  nitrite  of  ammonia  Formed  from  nrcanic  matter ; 
nitrite  of  Ivsii  i»  rapiilly  fonuetl,  au<l  carliuniitu  in  thuii  pmilurwl ;  the  aJtrDus  acul  bein^  wt  ftvu 
to  act  on  iDothcr  fKirtinu  iifl^i'l.     Tlie  nitrite  of  ammonia  oxisti  in  nioft  'IKtille'I  watrr. 

t  In  »  Ititf  i«if«tT,  M.  lj»ngloiN  (Rec.  »Ui  Mrm.  Je  Mf-<L  Mil.  1805,  p.  41tit  ottril'iitc.-*  a  ^reat 
ATtiAn  on  Ifofl  Ut  tlio  airlionieariil,  hut  tUiti-H  t)iat  the  cjirbuiule  uf  lime  eutircty  protvcta  lout, 
e^tieciallT,  od  I  iintlvrstanJ  him,  hy  rentlptiiig  the  carlnnic  xcid  inactive. 

t  ReTK)rt  of  th«  Oori-mmeut  CiunmifwUm,  1S51,  p.  7. 

%  lAwliir  LittilAAy,  Arlhai  of  Harrl  Water  on  Lend.  I».  7. 

\\  Thrrr  ii  some  iliM:rfi)aUL-v  ol  ouiuion  m  t<*  the  action  i>l  tlte  cldomli». 
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enters,  yield  lead  in  large  quantities  to  water,  and  this  has  been  especially 
thu  case  with  the  distiUod  wnfcor  ou  board  sliipa. 

2.  Amount  of  Dissolved  Lead  wihgh  will  pboduoe  Stmptoms  of  Poisoninq, 

Br  Ati;^»r  Smith  rf-fera  to  cases  of  lead  paralysia  in  which  as  little  as  yj^jth 
of  a  griiin  pur  gallon  was  in  the  water.  Adains  also  ('*  Trana.  of  the 
American  Medical  Society,"  18r)2,  p.  \G^)  speaks  of  ^f.jth  of  a  grain  causing 
poisoninj(.  Graham  speaks  of  bV^^  *^^  ^  \-^'^^  V^-^  gallon  as  being  innocuous. 
Angus  Smith  says  that  jJjth  uf  a  gniiii  per  gallon  may  affuct  Bunie  persona, 
while  T^jth  of  a  grain  ]>er  gallon  may  he  required  for  others.  But  it  is  diffi- 
cult to  prove  it  may  not  at  some  time  liave  beyu  more  than  this.  Calvert 
found  that  water  which  liad  been  decidedly  injurious  in  Manciioatcr,  contained 
from  ^^th  to  -j^ths  of  a  grain  per  gallon. 

In  tite  (.-elultnited  casti  of  the  poisoning  of  Louis  Philippe's  family  at 
Claremont,  the  amount  of  lead  was  /^ths  of  a  grain  per  gtdlou  j  tliis  c^uantity 
allected  34  per  cent,  of  those  who  drank  the  wattT. 

The  Water  of  Jvlinburgh  is  said  Lo  contain  only  xio^^  ^^  ^  grain  per  gallon, 
which  is  nut  hurifid.* 

On  tho  whole,  it  seems  probable  that  any  quantity  over  j\rth  of  a  grain  per 
gallon  .should  be  considered  dangerous,  and  that  some  persons  may  even  bo 
affected  by  loss  quantities.t 

3.  Photeotion  op  Lead  Pipes. 

The  chief  means  which  have  been  proposed  are  : — 

(o.)  Lining  with  tin.  Calvert's  ex]>eriment8j  show  that  extra  tinned  and 
ordinary  tinned  lead  piping  buth  gave  up  lead  to  the  pure  water  now  used  at 
Mfinc.lio.skT. 

{b.}  Fusible  metal,  viz.,  lead,  bismuth,  and  tin.  This  is  certainly  objection- 
able. 

{c,}  Bifcuminoua  coating  (M*Dougall*s  patent).  This  is  said  to  be  effectual, 
but  1  aril  nut  aware  of  any  e.\act  experiments. 

((/.)  Various  glims,  resins,  gutta  pertha,  and  india-rubber.  These  would 
probal>ly  bo  efhcacious,  but  1  am  ignorant  of  any  evidence  to  show  how  long 
timy  will  ailiiiTt'. 

(<•.)  Coating  interior  of  ])ipes  with  aidjihido  of  leatl  by  boiling  the  pipes  in 
suljdiide  of  sfKlium  for  fiftt^en  minutes,  Tho  Kiilphide  of  sodium  may  be  nuuh) 
by  boiling  sulphur  in  liquor  soda*.     (Schwartz's  pat^?nt.) 

(/)  Kusin  and  grease  with  white  load{!)  has  been  proposed,  also  rosin  and 
arsenic.     Itoth  are  most  objectionable. 

(^.)  Varnish  of  coal  tar.  J 

4,  Substitutes  for  Lead  Pipes, 

Cast-iron  pipes  can  be  used,  and  Mr  Rawlinson  inforais  rao  that  ho  now 
orders  no  others.  Copper  tinned  ami  hlock-tin  are  also  used,  and  botK  are 
excellent,  hut  are  rather  expensive.  Zinc,  which  sjieedily  get.s  covered  with 
an  insoluble  oxid<',  can  be  usc»l,  if  the  water  coniiius  carbonate  of  IJme,  as 
this  is  said  to  previ-^nt  the  free  carl)ii]iie  acid  from  dissolving  tlie  oxide. 
Gutta  perc-ba  and  bituniiuised  paper  idpes  liave  been  propoHi-.d.  but  at  jtresent 
are  not  in  niueh,  if  in  any,  use. 

•  Chemical  News,  SentemWr  28,  1861. 

t  8«  al*o  Tftvlor's  Med.  .luri-ip..  Ii*66,  p.  242 ;  and  opinion*  of  Penny»  IWib,  p.  211. 

X  Obeniitml  Nowb,  Scptemlwr  28,  IMl. 

I  Laudur  Lindsay,  Aotton  of  Hard  Water  on  Lead.  p.  21. 


Occasionally,  a  mtidicAl  officer  iiiiiy  be  in  n  position  in  which  he 
search  for  water.     Few  preciJi*'  mica  caii  he  laid  down. 

On  a  plain,  tho  depth  at  which  fitter  will  Ih^  ftniiid  will  depend  on  the 
permeal>iiity  of  the  soil^  and  the  depth  iit  which  hanl  rt>ck  or  clay  will  hold 
up  wat-er.  Tliu  plain  should  1m;  well  survyyotl ;  imd  if  any  part  seems  below 
the  general  level,  a  wt'U  ahould  be  sunk.  The  part  most  covered  with  herb- 
age is  likcdy  to  liave  tho  wat^r  ueureat  the  surface.  On  a  dr^'  eiuitly  ]>lain, 
momiug  mists  or  awanns  of  inacsts  are  said  sometiniea  to  niark'wiit<'r  l>elaw. 
Near  the  sea,  "water  is  generally  found  ;  even  close  to  the  sea  it  may  be  fresh, 
if  a  largo  body  of  fresli  water  ttowin^c  from  hij^'hcr  grnuiid  holds  ba<!k  the  salt 
water.  But  usually  woUs  sunk  uejii  the  sea  are  brjickish  ;  and  it  is  necessary 
to  sink  several,  passing  farther  and  farther  inland,  till  tho  point  is  reached 
where  the  fresh  water  has  tlie  predominanc*. 

Among  hills  tho  search  for  water  is  eiisier.  The  hills  store  up  water,  wluch 
runs  oft' into  plains  at  their  feet  Wells  shoidd  be  sunk  at  the  foot  of  hills, 
not  on  a  spur,  but,  if  jxissiblo,  at  the  lowest  point ;  and  il'  there  are  any  in- 
dications of  a  watercourse,  as  near  there  as  possible.  In  the  valleys  among 
hills,  the  junction  of  two  long  valleys  will,  especially  if  there  is  any  narrow- 
ing, generally  give  water.  The  outlet  of  tho  longest  valleys  should  be  chosen, 
and  if  there  is  any  trace  of  the  junction  of  two  water-courses,  tho  well  should 
Ix!  sunk  at  their  union.  In  a  long  valley  with  a  contnicticm,  water  should  be 
flought  for  on  the  mountain  side  of  tho  contraction.  In  digging  at  the  side  of 
a  valley,  the  side  with  the  highest  hills  shotdd  he  chosen. 

Before  commencing  to  dig,  tho  coniitr)'  should  be  as  carefidly  looked  over  as 
time  and  opportunity  permit,  and  the  ihp  of  the  strata  made  out,  if  piissiblo. 
A  h'ttle  search  will  sometimes  show  whicli  is  the  direction  of  fall  from  high 
gronnds  or  a  water-shed. 

If  moist  ground  only  is  reacheil,  the  insertion  of  a  tub  pierced  with  holes 
deep  into  the  moist  ground  will  sometimL^  cause  a  good  deal  of  water  to  be 
collected. 

SuB-SEonon  VI. — Special  CoNBiDKRATioifB  on  thb  Supplt  of 
W  \TEii  TO  Soldiers. 

In  barracks  and  hospitals,  and  in  all  usual  stations,  all  that  has  to  be  done 
is  to  make  perio<lical  exanxiuationa  of  the  quantity  and  quality  of  the  water, 
to  inspect  the  cisterns,  &c.,  and  to  consider  fnH[uently  if  In  any  way  wells  or 
cistemB  can  have  become  contaminat^l.  As  far  as  possible,  a  rccorfl  should 
be  kept  at  each  station  of  the  nomial  coni]>08ition  of  the  water. 

In  transport  ships,  the  water  and  the  casks  or  tanks  should  always  be 
examinwl  before  going  to  sea.  Aluni,  charcoal,  and  permanganate  of  jjotush 
should  bo  taken  to  sea.  If  the  water  turns  out  bad,  it  must  not  at  once 
be  coniiemned  ;  by  aeration,  boiling,  charring  tlie  casks,  tlirowing  alum  and 
charcoal  into  tho  water,  what  at  first  apjKMin^  a  very  unpromising  water,  may 
^IjHwd.  If  it  cannot  be  used,  or  if  the  water  fails,  distillation  (*an  always  be 
tafetti^ed.  If  the  water  distils  over  acid,  neutralise  with  carbonate*  of  soila. 
If  there  is  a  little  taste  fit)m  organic  matter,  let  it  be  exivosed  to  the  air  for 
two  or  tliree  days. 

During  marches,  each  soldier  carries  a  wator-bnttlo.  He  shoidd  be  taught 
to  refill  it  with  good  water  whenever  pnictitable  ;  a  little  tlannel  bag,  into 
which  charcoal  may  be  seun,  should  be  plaeoil  at  the  opening  so  aa  to  strain 


water.  If  the  water  is  decidi^dly  bad»  it  shrmM  Ito  hoWed  -with  ieti,  and 
tho  roltl  tr»,i  rtniiik.  Tlie.  oxhnnsU'd  loavf«,  if  woU  boiled  in  M'ater,  will  give  up 
u  little  iiioru  tunuin  and  colouring'  matt»^r,  and  will  luivc  a  good  effect ;  juui  if  a 

BoMier  w<mM  do  tliis  afler  hia  evening  rneiil, 
the  waU'i-  would  be  ready  fur  the  next  day's 
mnreh.  Alum  and  cliarrrml  sh'^mld  l>e  used. 
Small  cliareoal  nr  siiiulstonc  filU-ifi,  \vith  elastic 
hibc'4)  (tig.  4)  at  the  tnp,  whirh  draw  Water 
tlmmgli  like  sijihons,  nr  tluough  wliicU  water 
can  W  Slicked,  are  extremely  useful,  iuul  aw 
now  mueh  employed  by  utticera.  They  Irnvt* 
been  largely  use<l  l)y  the  Freneh  soldiers  in 
Algiers.  The  Austrian  soldiers  were  fonnerly 
supplied  with  two  bonwls  piereed  with  holea, 
and  with  compressed  sponges  between  them, 
and  tlu\y  poureil  their  water  through  this. 
They  als<i  usimI  sandstone  and  pumice-fi tones. 


Fig,  4. 


H  Soldiers  alioiUd  be  taught  that  thorri  is  danger  in  <lnnkiiiy  turlnil  water, 
as  they  will  often  do  when  they  are  overcome  with  ihirrtt.  Not  only  all 
8C>rts  of  suspended  niattei-s  may  be  gidped  down,  but  even  aniuaala.  On  srtnie 
occasions,  the  Fri'nch  artny  in  Algiers  has  aufl'ered  from  the  men  swallowing 
small  Iwches,  which  biviught  on  dajigerous  bleed  ing-  The  leeches,  wlucli 
ure  80  small  as  to  look  merely  like  sumll  bits  of  vegetable  matter,  fix  in  th« 
jkharynx,  thf^  posterior  nares,  ifcc,  more  rarely  in  the  larynx,  causing  repeated 
hsemoptysis,  epiatiixis  or  asphyxia. 


I 


FiK- 


Fig.  8. 


If  water^arts  or  wat«r  eacs  are  uaecl,  they  shonld  be  regularly  inspected  ; 
every  cart  should  have  a  straining  fdt^^r  of  sand,  through  whicli  the  water 
should  pass.     The  caiIs  and  skins  should  be  serujjidously  clean.     Tlie  water- 
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■carriers,  or  bhoesties,  in  India  slioiild  ho  |Miraded  every  morning,  and  the 
of  wat-er  intjuirt'd  into. 

When  halting  ground  is  roacliod,  it  may  1>e  necossary*  to  filkT  tho  water. 
A  common  j)lan  is  U*  carry  a  cask,  chnrred  iiisiiio,  ajid  pierced  witli  suwll 
holes  at  tht*  bott^'nn  ;  it  is  flunk  in  ii  small  Htrt^jini,  and  the  water  rises  throngh 
tho  liok's.  A  b«tU;r  plan  *?till  is  to  liave  two  casks,  one  inaide  the  other ;  the 
outor  i)iercud  with  ludes  at  tht;  hotUmi,  and  the  inner  near  tho  top ;  tho  spiicc 
between  is  filled  witli  sand,  gravel,  or  cliarcoal,  if  procurable ;  the  water  rises 
throu^di  tho  gruvel  botwiHMi  the  IwirrolH,  inid  Howh  into  the  inner.  In  tho 
French  army  it  is  ordered*  that,  il"  other  means  cannot  he  pro<!\iTed,  frei*h  and 
inodorous  atmw  be  tiikeu,  and  chopped  hue  and  preyed  at  the  hottom  nj'  a 
tub  pierced  with  hole^ ;  if  poswihle,  charcoal  is  to  be  intercalated  among  tho 
straw.  Great  care  must  b©  taken  to  have  tho  straw  pure,  and  to  change  it 
often.  Otlier  Rimplo  plana  are  given  in  the  druwingB,  which  noi'd  littlo 
description.  Figs,  5  and  G  speak  for  themselves.  Fig.  7  is  a  hanvl  c<^innecU'd 
by  a  pipe  with  a  supply  above  ;  the  water  rises  through  simd  and  cliarcoal, 
and  is  d^a^v^l  out  alK)ve ;  the  barrel  is  fixed  on  a  winch,  and  the  pupj>ly 
pil>e  heiug  removod,  and  tho  hole  ck«e<i,  a  few  turns  of  the  haudln  clear  the 
samL     Fig.  8  is  a  simpler  contrivance,  which  may  he  made  of  wood  or  tin. 

In  the  field,  the  medical  officer  may  he  sent  on  to  give  a  report  of  the 
qimntity  and  quality  of  any  snnreo.  Before  the  troops  arrive  he  shonld 
make  his  arrangements  for  th«  ilifferent  places  of  Mipply;  men  and  cattle 
ahould  be  watered  at  ditterent  points ;  places  should  he  assigned  for  wasliiug ; 
and  if  removal  of  excreta  by  water  be  attempto<l,  the  excreta  slmidd  flow  in 
far  below  any  possible  spring ;  in  the  case  of  a  spring,  several  reseiTnij-s  of 
wood  should  be  ma<le,  and  the  water  allowed  to  How  from  one  to  another — 
the  highest  for  men,  tlio  second  fur  cattle.  If  it  is  a  numiug  stream,  iucalilies 
should  bo  fixo<l  for  tho  special  purpose ;  that  for  tho  men's  drinking-water 
should  be  highe-st  up  the  stream,  for  animals  below,  washing  lowest ;  sentrios 
shuuhl  be  pla»x'd  as  soon  as  pt>asible.  llie  distribution  of  water  should  be 
regulat«<l ;  streams  are  »ion  stirred  up,  made  turbid,  and  the  water  becomes 
undrinkable  for  want,  perhajw,  of  simjile  nuiuagement. 

Wlierever  prattticable,  the  reservoirs  or  cistenis  which  are  made  should  be 
covered  in ;  even  if  it  is  merely  tho  most  flimsy  covering,  it  is  iKitter  than 
nothing. 

In  sieges,  Uie  same  general  ndes  must  be  attended  to.  The  distribution  of 
the  wat<T  should  1)c  under  the  care  of  a  vigilant  medical  officer.  Advantage 
ahould  be  taken  of  every  minfall ;  fresh  wells  shoidd  be  dug  early ;  if  neces- 

y,  distillation  of  brackisli  or  sea  water  must  be  had  recourse  to. 


SECTION  V. 

CONSEQUENCES  OF  AN  INSUFFICIENT  OR  ISIPURE  SUPPLY 

OF  WATER, 

Sub-Section  I. — brsuFFiciKST  Supply. 

The  consofiuenccs  either  of  a  short  supply  of  water  for  domestic  purposes, 
or  of  difticulty  in  removing  water  wliich  has  been  used,  are  verj'  Pimilar,  On 
this  point  much  valuable  iufonuation  was  collected  by  the  Health  of  Towns 


*  Code  dec  Of  lief  en  d«  Siuit^.    P«r  Didiot.    P.  £16. 
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WATEK, 


Commiasion  iii  tljoir  iiivalualjtu  ivportg.*  It  wuh  Ihim  filiuwii  tiiat  want  r>f 
water  IcaUd  to  iuipiiriticH  of  all  kinils  ;  th«  person  aud  clothu-s  are  not  waalied, 
or  arc  waHhud  rupealodly  in  tlie  aamo  water;  cookiajj;  water  ia  uneil  scantily, 
or  more  than  onee ;  habit-iitiona  bticomo  dirty,  streets  arc  n<it  clcanwl,  acwers 
become  clogged  ;  and  in  these  varioua  ways  a  want  of  water  produces  unclean- 
linr'89  of  the  vfiry  air  itaeli*. 

The  result  of  such  a  i*tate  of  things  is  a  general  lowered  state  of  health 
amon}^  thw  jHjpiiliition ;  it  lias  boeii  thought  also  that  soiiio  skiu  diw^ises — 
Bcabie^,  and  th«  epiphytic  airectious  usperially — ami  ojilitliabnia  ui  some  cases, 
are  thus  projiaj^'nted,  It  has  also  appeared  to  nie  that  llm  remarkable  cessation 
4>f  spi>tltid  typhus  among  the  civilin^'d  and  clranly  nations  is  in  jiart  nwinjTj 
not  merely  to  better  ventilation,  but  to  laon*  frequent  iind  tho^o^t^dl  wayiiiug 
of  clothes.  There  is  no  doubt  that  the  vims  of  tliis  disease,  chietiy  sprejids 
by  the  cutaneous  exhalation  and  cuticle,  and  is  well  known  to  adhere  very 
strongly  to  idothBS. 

The  deficiency  of  water  leading  to  insufficient  clcAnsing  of  sewers  has  a 
great  effect  on  the  spretid  of  typlioid,  uud  of  cholemio  diarrha*a ;  aiid  eases 
liave  been  knoivii  in  which  outbreaks  of  the  latter  disease  have  betsn  arrested 
by  u  heti-vy  fall  of  rain. 

Littld  is  known  with  certainty  of  the  effects  produced  on  men  by  deficiency 
iu  tlie  sujjply  of  water.  Under  onhnar}'  circumstiinces,  the  sensation  of 
thirst„  the  most  delicatt*  and  imiwrntive  of  all  onr  feelings,  never  jierraita  any 
great  deficiency  for  a  !on<;  time,  and  the  watt^r-reinoving  organs  elimiuiit*-  with 
wonderful  nipidity  a»iy  excess  that  maybe  taken,  so  as  to  keep  tlie  amount  in 
the  body  within  certiin  limits.  But  wlien  cin  umstJinces  prevent  the  supply 
of  water,  it  is  well  known  that  the  wislt  to  drijik  becomes  so  great,  that  men 
will  run  any  danger,  or  undergo  atiy  p\in,  in  ouler  to  satisfy  it.  The  exact 
bodily  condition  thus  produced  is  not  [irecis^y  kuowii,  but  from  experiments 
on  animals  and  men,  it  wnuld  appear  that  a  les.sened  amount  of  water  in  the 
Ijody  liiminishcHst  the  elimination  of  the  pulmonary  carbonic  acid,  the  intesti- 
nal excreta,,  and  all  tlie  iinpoHant  unuary  excreta.  And  it  is  prnbuble,  tliough 
not  jet  certain,  thiit  tliis  arises  from  abMolute  Irssi'ning  of  tissim  rnctjimorjjhosis. 
The  precise  alterations  in  nutrition  which  ensue  if  the  deficiency  of  water 
continues^  have  not  yet  been  indiejited,  but  it  is  well  knovrn  that  complete 
deprivation  of  water  and  food  leads  to  a  much  more  early  death  than  absti- 
nence from  fooil  alone. 

The  more  obvious  eflfects  produced  on  men  who  are  deprive*!  for  some  time 
of  water  is,  besides  the  feeling  of  the  tno^it  paiidXd  thirst,  a  gre^t  lowering  of 
muscular  strength  and  mental  vigour.  After  a  time,  exertion  becomes  almost 
impossihle,  and  it  is  wonderHil  to  see  what  an  extraonlinary  change  is  pro- 
duc(Ml  in  an  amazingly  short  time  if  water  can  bo  then  procured.  The  sujijily 
of  water  becomes,  then,  a  matt-er  of  the  most  ui^ent  necessity  when  men  are 
undergoing  great  muscular  eft'orts,  as  it  is  absolutely  impossible  tliat  these 
efTorta  am  be  continued  without  it.  If  we  reflect  on  the  immense  loss  of 
water  by  the  skin  and  lungs  which  attemls  any  grcjit  physicid  exertion,  we 
shall  see  that  to  make  up  for  this  loss  is  iuipemtive  ;  and  it  is  very  important 
that  this  lowt  should  be  made  up  continually  by  j-nmll  quautities  of  water 
being  cjuistantly  tiiken,  and  not  by  a  largo  amount  at  any  one  time.  Tho 
restriction  of  water  by  trainers  is  based  on  a  misapprehension  :  a  little  water, 
and  often,  should  be  the  rule.     (See  lixERciSE.) 


*  Pint  and  Second  Reports  (with  evidence)  of  the  Heallfa  of  Towns  Coromiuion,  1844  and 
1845. 

t  The  experiment*  of  Palck  and  Sobeflfer  on  uiinatii,  and  of  Mosler  on  men  and  nomeo, 
are  hore  refenrd  to. 


fin  the  case  of  soldiers  the  organisntion  for  tht:  sui)ply  of  water  ehouhl  bo 
belter  than  it  is.  At  preaeat  every  iniin  ciirriwi  a  water-bottle,  holding  about 
1^  to  2  pints  ;  or  in  India,  water-carriers  (bheesties),  mth  skins  and  water- 
carts,  foUiiw  eacli  regiment.  In  tlie  Froneh  imuy  aUti,  water-carts  are  in 
waiting  on  oach  brigade.  Sucli  plans  answer  perferitl y  wlicn  there  is  no  pres- 
fiur*' ;  but  the  time  when  water  13  most  neetled  is  (hirinj<  rapid  and  prolonged 
movements  and  in  action,  wlien  water -cjirts  are  left  behind,  and  when  men 
too  often  empty  their  water-bottles,  or  tlirow  ibem  away,  to  lessen  the  weight 
they  have  to  carry.  It  ahouhl  Iw  explained  Uj  the  men  that  water  will  be 
more  neco.ssary  for  them  than  even  food,  and  ihiit  the  benefit  of  a  supply  of 
wut*?r  will  fur  irioiti  than  eumjKjnsate  for  the  extm  weight  The  water-carta 
should  l)e  superwetled  for  the  tii!»o  by  water-skins  borne  by  liorses  or  mules, 
which  «ui  kee]»  up  with  the  men,  and  can,  in  action,  pass  fnmi  regiment  to 
regiment,  and  till  up  the  men's  bottles.  Whenever  fresh  ammunition  is  served 
out,  a  water-carrier  slumld  1>e  in  attendance,  and  fill  up  the  bottles  while  the 
men  receive  their  aiumvuiitinn. 

Excess  bi  the  supply  of  drinking  water  will  be  likely  to  occur  only  when  it 
is  used  as  a  iuod.e  of  treatment  (as  in  the  water-cure),  or  when  thirst  is  the 
reaxUt  of  some  special  imknov^Ti  conditions  of  the  nervous  system,  leading  to 
diabetes  insipidus.  In  both  cases  there  is  increase<l  elimination  and  aug- 
mented tissue  metamorphosis,  and  loss  of  tlesjh  and  strength,  tuiless  the  appetite 
and  tbe  supply  of  food  increase  in  a  corresponding  degree.* 


Scb-Sbctiov  it. — Impure  Supply. 

At  preeent,  owing  probably  to  the  diflictdty  of  making  analyses  of  waters, 
the  exact  connection  between  impure  wat^r  and  di.sease  does  not  stand  on  so 
precise  an  exj>«rimentid  basis  iw  might  be  wiished.  There  are  some  persons 
who  have  denied  that  even  consideiublo  organic  or  mineral  impurity  can  be 
proved  to  produce  any  bad  efl'ect ;  while  others  have  believed  that  some 
mineral  ingrediejits,  such  as  the  carbonate  of  lime,  arc  useful  l>ike  writer, 
indeed,  has  pro|x>Aed  to  add  carbonate  of  lime  to  water  in  order  to  supply 
lime  for  bones  ;  and  even  so  excellent  a  writer  :ia  Johnston  has  supposed  that 
in  Ireland  the  deficiency  of  lime  salts  in  the  potato)  in  a!ipi>Jied  }>y  the  large 
amount  of  lime  in  the  water  which,  in  80  many  parts  of  the  eoiitiiry,  is  derived 
from  the  Mountain  Limestone.  But  as  Bou^ingaidt's  experiments  are  not  so 
satisfactory  a*  they  were  formerly  supposed  to  "be,  it  is  \mlikely  that  this  sug- 
gestion will  obtain  mueh  hearing,  and  the  idea  tliat  the  exclusive  use  of  the 
potato  is  rendered  possible  by  the  composition  of  the  water  does  not  seem 
Ukely  to  find  much  favour. 

It  may  be  true  that  water  containing  a  large  quantity  of  organic  matter,  or 
much  sulphate  of  lime  or  magnesia,  has  been  used  for  long  periods  withuut 
any  ill  effects.  The  water  of  the  Canal  do  TOurcq,  which  contains  much 
bicarbonate  of  lime,  and  some  sulphate  of  lime  and  magnesia,  wiw  found  by 
Fareut-Duchatclet  to  produce  no  bod  oiToct,  and  Boudet  has  lately  aasoxted  the 
same  thing. 

In  some  of  these  cases,  however,  very  little  careful  intjuiry  has  been  made 
into  the  state  of  health  of  those  using  the  water,  and  that  most  fidlacious  of 
all  evidence,  a  general  impression,  without  a  careful  collection  of  facts,  has 
often  been  the  only  ground  on  which  the  opinion  has  been  come  to.     As  well 

^  The  ftrpftilmcnU  of  I{<>kCT-,  Becher,  0«ntb,  Hosier,  Lehmaan,  and  ChMwil  are  efpcmially 
'to. 
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WATER. 

■■erl  liy  Mt  Simon,  in  one  of  his  philosophical  Reportfi,*  wg  cannot 
;t  to  find  the  effect  of  impure  wat^?^  always  sudden  and  violent ;  its 
^teraltfl  are  indeed  often  gradual,  and  may  elude  urdinaij'  obsftrvatiou,  yet  bo 
not  the  leas  real  and  appreciable  by  a  close  inquiry.  In  fact,  it  ia  only  when 
striking  and  violent  eflecU  are  produced  that  public  attention  is  arreat<Ml  ;  the 
minor  and  more  insidious,  but  n<it  less  certain,  evils  are  borne  with  the  in- 
difference and  apathy  of  custom.  In  some  cases  it  is  by  no  niwuis  improbable 
that  the  use  of  the  iiupuro  water,  which  is  supposed  to  bo  innoi:mius,  has 
been  really  restricte<l,  or  tliat  experience  has  ahowu  the  necessity  of  ]mrifica- 
tion  in  aoiue  way.  This  much  Beeins  to  be  cerluiii,  tlmt  a,s  precise  biveatiga- 
tiona  proceed,  and,  indee<t,  in  proportion  to  the  cmv  oi'  the  inquiry  and  Uio 
accuracy  of  the  chemical  examination,  a  continually  increaaiujif  class  of  cases  ia 
found  to  bo  conneiited  with  the  use  of  impure  water,  and  it  neems  only  mason- 
able  to  infer  that  a  still  more  rigid  inquirj'  will  fm-tlier  prove  the  fTo<iueucy 
and  importance  of  this  mode  of  origin  of  some  diseases. 

ilniniid  organic  matter,  especially  when  of  fajcal  origin ;  vegetablo  oi^ganic 
TnattLT,  when  derived  from  nuirshes  ;  and  some  salts,  are  the  principal  noxious 
ingredients.t 

Of  the  various  mineral  ingredients,  the  least  hurtful  substances  appear  to  he 
carbonate  of  smla  and  chloride  of  sodium,  when  not  ]iro.sent  in  too  greAt 
q^uantity.  tlarbonato  of  Ume,  when  not  exceeding  12  tn  Ui  grains  per  gallon, 
is  not  usually  considered  unwholesonu;,  though  it  remains  to  bo  seen  whether 
a  more  careful  inquiry  will  not  intlicate  some  effect  on  digestion  or  assimila- 
tion to  l)e  produced  by  the  constant  use  of  such  a  water. 

The  salts  usually  conaidered  hurtful,  except  when  in  very  small  quantity, 
are  giilphatt^  of  liiue  atid  ma>;nesiH,  chlorides  of  calcium  and  uusguesium, 
nitrates  and  nitrites,  and  but\Tate  of  lime. 

The  muht  pmctical  way  of  treating  this  subject  at  present  seeras  to  bo  to 
onumeratc  the  diseasi^s  which  liavo,  on  ^ond  cvidcmcic,  been  attributed  to  im- 
pure water,  anil  to  select  one  or  two  examples  of  each  case.  But  I  have 
restricted  myself  entirely  to  drinking  water,  and  leave  on  one  side,  as  too 
uncertain  for  present  discussion,  the  effect  of  impure  water  hemg  us<k1  in  the 
making  of  bread,  the  brewing  of  l>eer,  or  the  pivpuration  of  other  articles  of 
food. 

1.    AFFECTIONS  OF  TKK  ALIMENTAUV  MUCOUS  MKMBRAXP- 

It  is  T«A«onable  to  suppose  that  the  impurities  of  water  would  be  likely  to 
produce  their  greatest  effect  upon  the  membrane  with  which  they  come  first 
in  contact.     TTiis  is  in  faot  found  to  he  the  rjise. 

Symptoms  which  may  be  referred  to  the  convenient  term  dyepepKiji,  and 
which  consist  in  some  loss  of  appetite,  vague  uneasiness  or  actual  puin  at 
the  epigastrium,  and  slight  nausea  and  constipation,  with  occasional  diarrhcea, 
are  caused  by  water  containing  any  quantity  of  sulphate  of  liino,  chloride  of 
calcium,  and  the  magneaian  salts.  Dr  iSutherlond  fomid  the  hard  water  of 
the  red  sandstone  rocks,  which  was  formerly  luuch  useil  in  Liverjmol,  to 
have  had  a  decidwl  effect  in  prv»ducing  constipation,  lessening  tlie  secretions, 
and  causing  visceral  obstructions ;  and  in  ( Jlasgow,  the  substitutiou  of  soft 
for  hanl  water  leeaened,  according  to  Dr  Leech,  the  prevalence  of  dyspeptic 
complainte.     It  is  a  well-known  fact  that  grooms  object  to  giving  hanl  wat«r 

•  Beeood  Annual  Report  to  the  City  of  London,  ii.  121. 

i*  The  quantitias  of  those  KubsUncw  which  flhould  not  be  exoertded  in  good  drinkiDg'waUi- 
have  bran  alreafly  giren.  on  far  aa  Ibey  can  be  stated  at  prcMtit. 
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their  liorBCH,  on  the  gruuml  thnt  it  makes  the*  coat  ^tiLring  and  rough — a 
It  which  has  been  nttribut-ed  to  some  derangement  of  digestion,  llio 
exact  amount  whicJi  will  pmduce  tlief^e  aymptoms  luia  not  been  deter- 
mined, but  water  containing  nioro  than  8  grains  of  eaoh  substance  individu- 
ally or  collectively  appears  to  be  injurious  to  many  persons.  Tliis  would 
correspond  to  about  10  degrees  of  pemiaiient  hardnoas.  A  much  less  degree 
than  thia  will  affect  some  persons.  In  a  well  water  at  Chatham,  wliich  was 
found  to  disagree  witli  so  many  per^ns  that  uu  one  would  use  the  water,  tlie 
main  ingres^iients  were  19  gmiu«  of  carljonate  of  lime,  11  grains  of  sulphate  of 
lime,  and  13  grains  of  cliloriilt'  of  sodium  jjer  gfdlon.  The  UtUil  solids  were 
ftO  grains  per  gallon,  in  another  case  of  the  same  kind,  tho  lotjil  solids  were 
58  grains  per  gallon  ;  the  carbonate  of  lime  was  32  ;  tlie  sulphate  of  lime  1 1, 
and  the  cliloride  of  sodium  14  grains  jier  gallon. 

Organic  matter  produces  no  symptoms  of  this  Idnd. 

Iron,  in  quantities  suificient  to  give  a  slight  chalyl}eate  taste,  often  produces 
slight  dyspepsia,  headache,  and  general  malaise.  Custom  aecms  to  portly 
remove  these  eflecta. 

Dfftrrhixa  has  been  known  to  be  produced  by  many  conditions. 

(a,)  /^u^mififvl  Mineral  iSV/v/awo'*.— Clay,  marl — as  in  the  cases  of  the 
water  of  the  Mississippi,  the  Missouri,  Kio  Gmnde,  Kansas,*  of  the  (rangea, 
WlA  many  other  rivers,  which  at  certain  times  of  the  ye^i*  produce  diarrhoea, 
especially  in  persons  miaccustomed  to  the  water.  Hammond  states  that  the 
diarrhoea  sometimes  ends  in  ulceration. 

{b.)  Sw^pvuiM  AtthnaJf  and  ettjtpcinlhj  Ftfcai  Matters^  have  produced 
diarrhoea  in  many  cases ;  such  water  always  contains  dissolved  or>ranic  mat- 
ters, to  which  the  effect  may  be  fiartly  owing.  The  case  pf  Ooydon  in  lH.')i 
(Carpenter)  is  one  of  the  most  striking  on  reconl.  In  cases  in  wliich  the 
water  is  largely  contaminated  with  sewage,  it  is  imporUnt  to  obser\'e  that  the 
ffymptoma  are  often  markedly  choleraic  (pui^ig,  vomiting,  cramps,  ami  uveu 
some  loss  of  heat).  This  point  has  been  lately  again  noticed  by  Olde- 
kop  of  Astrachan,t  who  found  strung  choleraic  symptoms  to  be  produced  by 
the  water  of  the  Volga,  which  is  impregnated  with  sewage. 

Suspended  animal  and  vegetable  substances,  washed  off  the  ground  by 
heavy  rain  into  shallow  wells,  often  produce  dinrrha'n,  as  at  Prague  in  1860, 
when  an  endemic  of  **  catarrh  of  tbe  alimentar)'  canal"  was  produced  by  hea\*y 
floofla  waslving  impurities  into  the  wella4 

(c.)  Siiftpfinied  Vrtjffnhl/'  iiubxtaurrM. — In  this  country,  and  also  in  the  late 
American  civil  war,  sevenU  instances  have  occurred  of  tlianho?a  arising  from 
the  nse  of  surface  and  ditch  water,  which  ceased  when  wcUh  were  sunk  ;  i>os- 
sibly  tliere  -might  be  also  animal  contamination.  It  is  not,  tiierefore,  quite 
certain  that  suspended  vegetable  matter  was  the  rnvt  mum.  Assistant- 
Sutgeon  Gore  lias  recorderl  a  violent  outbrejik  of  diarrha»i  at  Bulama,  on  the 
west  coast  of  Africa,^  produced  by  the  water  of  a  well ;  the  wat^^r  was  it«elf 
pare,  but  was  milky  from  suspended  matters,  consisting  of  debris  of  plant«, 
chlorophyll,  minute  cellular  luid  branched  alga*,  monmls,  ])olvga8trieit,  and 
minute  particles  of  sand  and  day.  When  filtered  the  water  was  quit4» 
hamdess. 

{d.)  lyijwnlted  Aniwal  Orffanir  MnttfT. — The  opinion  w  veiy  widely  difinsed 
that  dissolved  and  putrescent  animal  nrganio  matter  to  the  amount  of  3  to  10 
grains  per  gallon  may  produce  diarrhfea.     This  is  no  tloubt  correct,  but  two 


•  HittiRonrTii  Hvpfoc.  i\  218. 

i  CwHrtatl's  Jfthirib.  18(;2.  vr.l.  ii.  p.  31. 

9  R^wft  on  Hyinrne  liy  tb«  Author,  "  Army  Mertical  Ueport,"  vnl 


t  Virrhow's  An*1ifv,  Imuk!  xxil.  p.  117. 
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points  must  be  conceded — Irf,  That  there  are  usually  other  impurities  Trhich 
aitl  till!  lu'tion  of  the  organic  matter ;  and  2*/^  That  organic  matter,  even  to 
the  amount  tA'  10  to  15  grains  p«r  gallon,  may  exist  without  bad  etfectfi.  In 
the  hitter  aum  thy  wat«r  is,  however,  always  clear  and  8|jarkliug,  nev«»r  Uiinted 
or  ilisroloure*!,  and  it  may  he  ]ierhft|w  inferrwl  that  sucli  orgjinic  matter  is  not 
undergoing  tliose  nipid  fermentative  or  putrefactive  changes  which  apptiar  to 
be  so  jjeniicious.  The  frequent  presence  of  other  impurities  renders  it  dithcult 
to  assign  its  exact  influence  to  dissolved  organic  mattera ;  for  cxaui}>Ie  in  the 
shallow  well  wiiU^rs  of  l^ndnn,  many  uf  wliidi  are  very  ouwholesome  (Lethcby), 
there  are  other  impurities  besides  organic  matter. 

In  the  case  of  a  well-ventilated  court  in  Coventry,*  "where  diarrhiea  was 
constoiitly  pn^sf^nt,  the  wat^r  eontiiinwi  5-()8  grains  jier  gallon  of  volatile  and 
combuwtiide  matter,  but  then  it  contained  also  no  less  tlian  lOf)  grains  of 
fixoil  siihh,  which,  as  the  water  had  a  permanent  hardness  of  TiI^'G  (Clark's 
scale)  after  Ixiiling,  must  have  consisted  of  sulpliates  an^l  clilorides  of  calcium 
and  magnesium.  It  ilIso  cuutaijie<l  alkiUine  stdts,  nitmies,  and  ammonia.  The 
composition  w;w  therefore  a^o  complex,  that  it  is  diffitadt  to  assign  to  the 
organic  matter  its  sliare  in  the  elfoets. 

The  aninud  or^nic  matter  derived  from  grave-yards  appears  to  be  especially 
hurtful;  here  also  nitrites  of  ammonia  ami  lime  may  be  present. 

(f.)  Din^tlvvtl  Viujftnhlc  Matter. — lliero  is  no  evidence  at  jireiwnt  to  ahow 
that  this  produces  diarrhoea. 

{/.)  Fti-tid  G<use4i, — Water  containing  much  Guiphu^cttc^l  hydrogjm  will 
give  rise  to  diaTrha-ji,  especially  if  organic  matter  be  also  present.  In  the  lat« 
Mexican  War  (18G1-G2),  the  French  troops  sulfered  at  (.irizaUi  from  a  pecu- 
liar dysix>:pflia  uml  diarrho*n,  attended  with  iTJimense  disengagement  of  gaa 
and  enitrnioiiy  enict^itions  ail<»r  niwds.  The  eruoto"i  gas  had  a  strong  Bmell 
nf  flulphuretteii  hydrngen.+  This  was  traced  Uy  the  use  of  water  from  rnd- 
phurous  and  alkaline  springs ;  oven  the  best  waters  of  Orizaba  contained 
organic  matter  ;mil  ammonia  in  some  (piantity.  The  exj)eriments  of  Professor 
Weber  (see  page  U4)  have:  sliown  what  marked  eflects  are  prfiduced  by  the 
injection  of  suljihuK'ttiifi  hydrogen  in  »olution  in  water  into  the  blowl ;  is  it 
possible  that  water  cnntfiining  animn!  organic  matter  may  occasionally  form 
SU  after  absorption  into  the  blood,  and  that  the  poisonous  etiect  of  somo 
Avater  may  be  owing  to  t}iis  '\  The  s^-niptoms  of  poisoning  b}'  water  contami- 
nated by  sewage  are  sometimes  ver^^  like  tliose  noted  Tiy  Weber  in  his  experi- 
ments, viz.,  diarrhfea  and  even  clu'lemic  symjitoms  (lowering  of  temperature) 
and  irritrtiifui  of  the  lungs,  spine,  liver  and  kidneys. 

Tlie  absorption  of  sewer  gases,  as  when  the  overflow-pipe  of  a  cistern  opens 
into  the  siiwers,  will  cause  diarrhoea.  Tlds  seems  perfectly  pMvedliy  the  case 
recoiled  by  Pr  Greeidiow,  in  Mr  .Simon's  second  report.  J  A\X  the  conditions 
of  an  estact  experiment  seem  to  have  been  hero  fulrtJIed.  In  the  gaol  at  Sal- 
fopl,  two  IkvHcs  of  men,  viz.,  the  prisoners,  4GG  in  nirmber,  and  the  officers 
and  members  of  their  families,  53  in  number,  were  distributed  throughout 
the  gaol,  aiid  weni  under  the  same  conditions  of  weather,  lodging,  &c.  Yet, 
of  the  former,  2CG,  or  57  per  cent.,  were  attacked  with  jsudden  diarrhoea,  of  a 
choleraic  type,  while,  of  the  latter  body,  not  one  was  attacke<l,  althongli,  Imd 
the  proportion  been  the  same,  30  should  have  been  tiiken  ill.  As  the  attack 
was  remarkably  euddeu  and  evanescent-,  it  was  a  case  of  poisoning  of  some 


•  ftreenhnw,  in  Second  Report  of  the  Mfclicnl  Officer  of  tlie  Privy  C^mncil.  1860,  p.  75. 
t  Pnncot,  in  Wxc.  tifl  Mrin.  Hp  MtWl.  Mil.  1863,  p.  218.     The  exact  wonla  are  '*  iirto  ortenr 
fl'm-'iil  sulfuriiine,"  but  "  suirhyilnijiie"  luuat  be  nieant. 
J  Svcond  Iteport  nf  ilie  Me<iical  OffictTof  Hip  Privy  Council,  I'arl.  Paiwr.  ISfiO.  p.  IfiJ. 
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kintl.  The  cause  was  not  iu  the  oiTf  for  botli  claiues  wtita  on  a  par  in  that 
respect;  tlie  food  of  the  prisouurs  was  oxiunuieil,  auJ  was  found  to  bo  jjood  ; 
the  only  othur  probable  channel  of  the  puisonoUH  agt^nt  was  the  drinking 
water.  It  was  discovoretl  that,  while  the  water  \va^  (leriv«Ml  from  tho  »uue 
source,  the  officers  used  the  water  of  one  cistern,  and  tlie  prisoners'  food  was 
cooked  with  tho  water  of  another  coveanl  cisteni,  the  untrupiHwl  overllow- 
pipo  of  which  communicate*!  with  a  common  ww^r.  On  tlie  day  of  the  out- 
break, this  water  wa«  noticed  to  be  less  light,  to  luivo  a  yellow  colour,  and  u 
somewhat  unpleasant  taste.  Although  the  water  was  not  further  examined, 
there  can  be  no  doubt  it  was  the  cause  of  the  attack,  which  ctfasoni  almost  as 
rapidly  as  it  commenced,  on  tho  cistern  bein^'  emptied,  iind  the  pi]JctrupiR'<L* 
There  seems  no  jwint  of  evidence  wanting  herv,  either  positive  or  negative,  to 
tix  the  cause  in  the  water,  and  that  tho  impurity  uf  the  water  was  from  the 
sewer  gases,  is  really  as  certAiu. 

(l/.)  Diitttoh'fid  Aliwrui  Matters,  if  passing  a  certain  point,  jiroduce  *liarrh*L*a. 
Boudin  refers  to  au  outbreak  of  diarrha*a  at  Gran,  iu  Al^'i^rs,  which  was  diw- 
tinctly  traced  to  bad  water,  and  ceased  on  the  cause  being  removed  ;  the  com- 
position of  the  water  is  not  explicitly  given,  but  it  contained  lime,  magnesia, 
and  carbonate  of  soda,  Sulphates  of  lime  ami  magnesia  also  cause  diarrhoea, 
following  sometimes  cuustiimtiou.  The  selenitic  well  watere  of  Paris  used 
to  have  this  effect  on  strangers.  ParentrDuchatelet+  noticed  tlie  constant 
excels  of  patients  furnished  by  the  prison  of  St  Lazare,  in  conseiiuence  of 
diorrhojo,  and  he  trac^'d  this  tt*  thn  water,  which  '*conUuneii  a  very  largo  pro- 
portion of  sulphate  of  lime  and  other  purgiitive  salts;"  and  he  tells  us  that 
Pinel  had  noticed  the  same  fact  twenty  years  before  in  a  i>artic'uia;'  section  of 
the  Salpotriere^  In  some  of  tho  AVest  Indian  stations,  the  water  drawn  from 
th«  calcareous  (so-cidled  Parian)  foruiaLi<in  has  been  lung  abandoned,  in  con- 

tuonce  of  the  tendency  to  diarrhria  wliich  it  caused. 
Itrate  of  lime  waters  also  produces  diarrhwa.  A  case  is  on  record,  ui 
"which  a  well  water  was  obliged  to  be  disuse<i,  in  consequence  of  its  impregna- 
tion with  butyrate  of  lime  (105  grains  per  gallon),  which  was  derived  from  a 
trench  filled  ^vith  decomjiosing  animal  and  vegetid)le  matters.  Both  men  and 
beasts  were  affected  with  Ji^urhita  from  its  use.  J 

Brackish  wat^^r  (whether  rendeivd  so  by  the  sea,  or  derived  from  loose 
sands)  produces  duirrhuea  in  a  largt*  iterccnljige  of  persiins,  and  at  some  of  the 
Capo  frontier  stjiliuns  water  uf  Ihia  character  (brmerly  cau^^d  much  disease  of 
tills  kind.  In  a  water  I  examine<l,  which  bc^camo  hrackiah  from  sea  water, 
and  which  produced  iliorrlKca  in  almost  all  persons,  I  found  the  amount  of 
chJori<le  of  soilium  ti>  be  2.')3  grains  ]>er  gallon.  But,  doubtlcjis,  a  much  less 
quantity  than  this,  especially  il"  cUoride  of  magnesium  bo  present,  will  act  in 
this  way. 

(A.)  Mf^tailif  Impre/jnuihn. — Occasionally  animal  organic  matter  acts  in  an 
indirect  way,  by  producing  nitrites  and  nitrates,  which  act  on  metals. 

Dr  Ba;dcker,§  a  physician  in  AV^itten,  was  called  to  some  cases  of  sickness 


■?  flw  period  of  the  iacubation,  so  to  speak,  nf  the  atUck  of  dian*h(Hft  is  well  showu  in  this 
'  itiiig  that  the  cauie  waa  only  acting  on  the  day  of  the  outliraok,  tho  following  num- 

out :— Out  of  100  sick 

73*68  per  cent  feTl  sick  within  2i  hours. 
21  "02        ,,  „        in  the  second  24  houni. 

3*03        „  „         „       third        „ 

1-87       „  .,         „       fonrth     „ 

0-75        ,.  .,         „       nfth        ., 

^  "  iih  whirh  this  eaune  of  diaease  always  .leonia  to  act  i«  very  remarkahle. 
i'  a.li.jue,  t.  i.  p.  236.  J  Zeitschiift  fur  Hygiene,  vol.  i.  p.  HW. 

.....i;iit*ji  Britruigc,  neft  iv.  p.  il>. 
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DfKtUay. — l>fwaiiberf  abo  ie  ilniilnHy  }iAiwJ  by 
thb  ante  nulu  h^  im  tike  etiology  of  Jjaalirj,  Ae^j^  ytAa^  st  ia  aoi 
tliefial 

Serenl  of  the  oUer  anBy-en^Mne  ivfer  to  tUi  cMwe.  Ptii^  doat  as 
aerenl  tiiDea,  ami  Dcaiald  Mobiq^  xb  the  Campa^gw  in  flaoden  and  Goibmij; 
In  the  Wert  Indiea,  Lempnescr*  a  1799,  aotaoBd  the  iumjMt  of  bowel  eem- 
pUinU  in  Jamaica  in  Maj,  when,  after  ioodi,  the  water  w«a  had  and  tubid, 
"and  loaded  with  dirt  and  filth."  He  also  noataona,  that  at 
Port  Vioy^i  the  dyaentety  was  owiag  to  hraftkMh  water.  It  y 
ever,  for  many  years  after  this  that  fteah  acmreea  of  water  wmb  flOQ^t  for  in 
the  West  In^ea,  and  that  nin  water  began  to  be  need  when  good  qnxBg  or 
rirer  w»ter  could  not  be  got 

DaviBt  menuons  a^  a  carious  fikot,  in  refeteooe  to  the  Weat  Indiea,  that 
ehip**  crews,  when  ordered  to  Tortola,  were  "  invanAbly  9^ub^  wiUi  fluioB," 
which  were  caoaed  by  the  water.  Bat  the  inhabitants  who  uaed  tank  (Ce. 
min)  wat«r  wore  free ;  and  so  well  known  was  this,  that  when  any  resident  at 
Tortola  was  invited  to  <linner  on  board  a  man-of-wa^  it  was  no  nnnsnal  thing 
for  him  to  cany  his  drinking  wat«r  with  him. 

The  (lyfientery  at  Walcheren,  in  1809,  was  iu  no  small  degree  owing  to  the 
liud  wat4!r,  which  was  almoet  everywhere  brackish. 

The  epidemic  at  Guadaloape,  in  1847,  recorded  by  Cxirnuel,  seeing  also  quite 
conclusive  as  to  the  effect  of  impure  water  in  causing,  not  mervly  isolated 
cases^  but  a  wide-spread  outbreak.  { 

In  1 860,  at  Prague,  there  were  many  cases  of  dysentery,  clearly  traced  to 
tiw  Uiie  of  waU*r  of  wells  and  Kprings  rendere^l  foul  by  substances  washed  into 
IhA  Wutt.<r  by  lieavy  Hoodii.     Exact  analyses  were  not  made. 

On  tlic  Wfiit  iUimi  of  Africa  (Cape  Coast  Castle),  an  attack  of  dyaentaty 
wttJt  triu!vl  by  Assiiitunt-Surgeon  Oakes  to  the  passage  of  sewage  from  a  cess- 
JHH)]  ijit4>  one  of  the  ttinkti.  "  Tins  was  remedied,  and  the  result  was  the 
ulmrwt  U*\n\  iltHiipjM'nnince  of  the  disease," 

That  i])  till'  I'JiHt  linlies  a  great  deal  of  dyseutery  has  been  produced  by 
impiini  Wfttor,  i»  u  luatU-r  Ujo  familiar  almost  t^  b*j  nwiitionod  (Anncsley ; 
Twining).  lU  coit»tant  pryvuliMice  at  UStcumlerabail,  in  the  I H-ucan,  appeare 
to  have  hoon  piirtly  owin;<  to  the  wat^^r  which  ivcmolated  tlirougli  a  large  grave- 
yanl.  (Jno  of  llic  rtouirert  of  watiT  containt-d  IIJ)  gmiiis  of  solids  per  gallon, 
and  in  hnmii  iiutUmci'^  tliert*  wore  8,  II,  and  even  30  grains  per  gallon  of 
orgiitiic  innttnr.     {huiinu  Ji(:/M>ri,  p.  44.) 

Tln'  K'''al  I'lTt'cL  ]innlurrd  hy  ilie  inipuiT  watiT  uf  Caluultu  in  this  way  lias 
\hhm\  ]u(*']y  piiinUul  out  by  ( 'licvcr-H.     (iiufitiu  Anufih,  No.  17,  p.  70,  1864.) 

Iji  Uniti  oj'  war  tlim  cutiHr  Iiuh  ot'tf'ii   tH<cn  present,  and  the  great  loss  by 


•  VoU  t  p.  8ft,  t  On  Uie  Wnlrhoirn  Fovur.  p.  10. 

t  Hm  k  ktUw  by  thu  nuthor  on  Dywintsry.  In  Oip  *'  Br* 
Hfi^v*\  lUvlvw"  fur  lt(47>  for  hilli  r  iIoUUn  ff  thiH  e)ihlviiiU 


t  Mm  »  nrUw  by  thu  Kuthor  on  Dywintsry.  In  Oip  *'  BHlUh  ud  Kupptgii  Metlical  nurt  CliU- 
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dysentery  in  llie  Pyniiwula,  at  Ciudad  Rodrigo,  was  partly  attributed  by  Sir 
tT.  M*Gri^r  to  the  use  of  ^vatcr  pnsaiiig  through  a  cemetery  where  nearly 
t50,U00  bodies  had  been  hastily  intfirro<L 

The  imparities  which  thus  produce  dysentery  appear  to  be  of  the  same  kind 

R3  those   whicli  caufws  the  allied  contlition,  iliarrhoea.      Suspended  earthy 

matters,  suspended  animal  organic  matter,  sulphates  and  chloride  of  lime  and 

magnesium,  nifcratt-s  of  lime  and  ammonia,  large  quantities  of  chloride  of 

H      sodium  and  magnesium  in  solution,  appear  to  be  the  usual  ingredients ;  but 

H      there  are  few  perfect  analyses  yet  known. 

I  The  observations  which  prove  so  satisfactorily  that  the  dysenteric  stools  can 

I  propagate  the  disease,  make  it  probable  that,  as  in  the  case  of  typhoid  fever 
I  and  cholera,  the  accidental  passage  of  d}'senteric  evacuations  into  drinking 
■     water  umy  have  some  share  in  spreading  the  disease. 


AFPRCnON  OP  OTHER  MUC0U8  MEMBRANR8  BESinES  THR  ALIMENTARY. 


[Little  has  j'et  been  done  to  trace  out  this  point.  At  Prague,  after  the 
rere  flood  of  1860,  bronchial  catarrh  was  freiiuent,  probably  caused  chiefly 
Tjy  the  chills  arising  from  the  grcrit  evaporatiiui ;  but  it  was  noticed  that 
bronchial  cataxzh  was  most  commun  when  tlie  drijtkin^  water  was  I'uulest  and 
produced  dysentery.  Possibly  the  bronclrial  and  the  urinar)'  mui:ou8  mem- 
braues  may  also  suffer  from  foul  watur ;  the  point  is  well  worthy  of  close 
investigation. 


3.   liPECIFIC  DISEASES. 

Thftt  some  of  the  specific  diseases  are  disneminated  by  drinking  water  is  a 
fact  which  1ms  only  attracted  its  due  share  of  attention  of  late  years.  It  is 
certainly  one  of  the  most  important  steps  in  Etiology  which  has  been  made  in 
this  century.  i 

Mulariitm  FcGerg. — HipiK)crates  stales  that  the  spleens  of  thoee  who  drink 
the  water  of  marshes  become  enlargeil  ami  hard  ;  and  Rhazes  not  only  asserted 
tliia,  but  affirmed  that  it  generated  ftivors.  Little  attention  seems  to  have 
been  paid  to  this  remark,  and  in  uiodtTu  times  the  opinions  of  Lancisi,  that 
lir  of  marshes  is  the  sole  cause  of  intermittents,  has  liven  so  generally 
that  the  possibility  of  the  introduction  of  the  cause  by  means  of 
wftter,  as  well  as  air,  was  overlooked.  Still  it  has  been  a  very  general  belief 
among  tlie  inlwibitaiits  of  nmrshy  countries,  that  the  water  could  produce 
fever.  Henry  Marshall*  Fays  that  the  Singhalese  attriltule  fevers  to  impure 
water,  "especially  if  elephauts  or  bufl'aloes  have  beeu  wasliing  in  it,"  and  it 
is  to  be  presimicd  that  he  referred  to  periodical  fevers.  On  making  simio 
in<)uiries  of  tlie  inhabitants  of  the  highly  malarious  plains  of  Tnjy,  durmg  tlie 
Crimeajx  war,  I  found  the  vilhigers  univeradly  stated,  that  tlK»se  who  drank 
tnanUi  water  liad  fever  at  all  tim>*s  of  the  yi>ar,  while  those  who  drank  pure 
water,  only  got  ague  during  the  late  smnmer  and  autumnal  months.  The  same 
belief  is  prevalent  in  the  south  of  India,  and  in  \Vest*^m  ('tindeiah,  Canara,  Bala- 
gliut  and  Mysore,  and  in  the  deadly  "Wynaad  district,  it  is  stated  by  Mr 
liottington  of  the  Madras  Civil  Service,  that  it  "  is  notorious  that  the  water 
produces  fev»^r  and  affections  of  the  spleen."  The  Kssay  by  this  gentleman  f 
gives,  indeeiU  wane  e.xtremely  strong  evidence  on  this  point.  He  refers  to  vil- 
lages placed  under  the  same  conditions  as  to  marsh  air,  but  in  some  of  which 


Topogmphy  of  CfyloD,  p.  5S. 
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fevers  are  previrieutj  in  others  uofc  j  the  only  diiference  is,  that  tho  latter  are 
supplied  with  puru  water,  the  former  with  marsh  or  nullah  wat«r  full  of  vege- 
table debris.  In  ono  village  theixj  are  two  sources  of  supply,^u  tuuk  fed  by 
surface  and  marsh  water  and  a  spring;  those  only  who  drink  the  tank  ^»Qte^ 
get  fever,  bi  a  vilhige  (TuUiwaree)  uo  one  used  to  e«C4iiJ0  the  fever  ;  Mr  liet- 
tingtou  du^  a  well,  the  faver  dLsa])iM?ared,  and,  iu  the  last  foiirtocn  years,  lias 
not  returned. 

Another  villacre  (TaTiilxitz)  was  also  "  notoriously  unhealthy,"  a  well  was 
du^,  and  the  iidiabiUnts  became  healthy.  Nothiuy  can  well  bo  stronger  than 
the  positive  and  nnrfativo  evidence  brought  forward  iu  thira  paper;  and  Mr 
Ik'ttingtou  seems  quite  justitie<l  in  asserting,  that  tu  the  uiiUaria,  however 
deadly,  is  oidy  iu  action  for  u  short  period,  the  heulth  of  the  people  is  far 
more  affected  by  the  water  they  drink  tlitm  by  the  air  they  brwitho. 

In  the  "  Landes"  (of  south-west  Fnuice),  the  water  froni  tho  extensive 
sandy  plain  eont/iins  much  vegetable  matter,  which  it  obtains  fnim  tho  vego- 
table  deposit,  which  binds  together  the  siliceous  jaarticles  of  the  subsoil.  It 
has  a  marsliy  smell,  ami,  acconling  to  Faurt-j  product's  interiaitt-eiita  and  vis- 
ceral engoTgemeiits. 

Tho  same  facts  have  been  noticed  lu  this  country.  Twenty  years  ago  Mr 
Blower  of  IJodford  mentioned  a  case  in  w}u<di  the  a^ie  of  n  village  hud  been 
nuieh  lesstnjbd  by  digging  wells,  and  he  ivfers  to  an  instance  ui  which,  in  the 
parish  of  Hinighton,  almost  the  only  ianiily  wliich  escaped  ague  at  one  time 
was  that  of  a  farmer  who  used  well  water,  ivldle  all  the  other  persons  drank 
ditch  waU'r.* 

At  fShet^rnuss  tho  use  of  the  ditch  water,  which  is  highly  impure  with 
vegetable  debris,  has  been  also  considered  to  be  one  of  tho  chief  causes  of  the 
extraordinarj'  insalubrity.  + 

At  Versailles  a  sudden  attack  of  ague  in  a  regiment  of  cavalry  was  traced 
to  the  use  of  surface  water  tak(Mi  from  a  marshy  difltrictj 

Tlie  case  of  the  Argo,  recorded  by  Htjudin,§  is  an  extremely  strong  one.  In 
1834,  800  soldiers  in  good  health  embarked  in  tliree  vessels  to  jsisa  irom 
Bona  in  Algiers  to  Marseilles,  They  all  arrived  at  Marseilles  the  same  day. 
In  two  vesrii'la  there  were  (JyO  men  witlamt  a  single  sick  man.  In  the  tliird 
vessel,  the  Argo,  tho^^  had  been  120  men;  thirteen  died  during  the  short 
]iass!ige  (time  not  given),  and  of  the  U)l  siu'vivors  no  less  than  98  were  dis- 
enjhurkcd  with  all  fonns  of  ptdudal  fevers,  ami  as  lioudin  himself  saw  the 
men,  llieiv  wi\s  no  doubt  of  the  diagnosis.  The  crew  of  the  Argo  had  not  a 
single  sick  man. 

All  the  soldiei-s  had  Imh-Ui  exposed  to  the  same  influences  of  atmosphere 
bf  fore  eud^tirkuLion.  The  crew  and  the  soldiei-s  of  the  Argo  were  expc*sed  to 
the  same  atmospheric  c<indition  during  the  voyage;  the  inHucnce  of  air  Heems 
therefore  excluded.  There  is  no  notice  of  the  food,  but  tho  production  of 
malarious  fever  from  food  ha.^  never  Imm-ij  siiggi'sti'd.  The  wato.r  was,  how- 
ever, different — in  the  two  healthy  ships  the  water  was  good.  The  soldiers 
on  board  the  Argo  Imd  been  t^iipphrd  with  watt^r  from  a  marsh,  which  had  a 
disagi-eealjle  taste  and  od^mr ;  the  crew  of  tln^  Argo  had  ])ure  water.  The 
evidence  seems  here  as  nearly  complete  as  could  be  wiahed. 


•  Show  "Oti  «ip  Mode  of  ComtnnnicJitioD  of  Cbolem.**    3<I  fOit.  IMS.  p.  130. 
•f  ]h  It  ntit  {HJNsilriu  thftt  the  great  decline  uf  nguea  in  En^Uuil  in  jiartly  <Iuh  tu  a  purer  ilrink- 
ing  watf r  iM-itiK  uow  uwd  f    FoirneHjr,  there  cau  be  little  <loubt,  whfn  there  wm  no  organised 
supply,  and  much  fnwer  wclli  oxi.stvd,  the  people  muM  have  tAktn  thoir  supply  trom  aurlaco 
w>llPclions  ami  ilitches,  an  they  do  now,  or  aiil  till  lat^-ly,  at  Shei-niMs. 
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One  very  important  cii'cumatance  is  the  rapidity  of  develapment  of  tho 
niftlarions  disease  and  its  fatality  wlien  introduced  in  water.  It  is  the  saiue 
thing  lis  in  thu  iinsa  of  diarrha>;i  and  dysontvry.  Either  lliu  fcver-inoking 
cause  must  he  in  larger  nuantitv  in  the.  water,  or,  what  is  iiiori^  probable, 
must  Iw  more  rtNidily  t^iken  uj)  into  the  circuhition  and  uari-ied  to  thu  spleen, 
than  wlu*n  the  wiuso  enttirs  by  tht^  lungs. 

In  opposition,  however,  to  all  these  statements  must  l>o  placed  a  remark  of 
Finke's,*  that  in  llunyiiry  aiul  [ioUund  marsh  wator  is  daily  taken  without 
injury.  But  iii  Hungary,  Dr  Grosz  states  that,  to  avoid  the  injurious  effiv^ts 
of  the  mai-sh  water,  it  is  customary  tu  mix  Lmndy  with  it,  "  a  custom  which 
favours  hypertrophies  of  the  inner  organH."f 

Tf/jifn/id  Furpr. — Thu  belief  that  t}^hoid  fever  can  spread  by  means  t)f 
water  as  well  as  air  ap|>cara  to  ho.  (piite  of  modem  orij^in,  thoujjh  some  epide- 
mics, sutli  as  the  "  ^^chleim-heber"  uf  Gbttinj^en  in  ITGO,  were  attributed  in 
port  to  tho  use  of  impure  water.  h\  1822,  Widz  ufliimed  tliat  nn  outbreak 
of  "  typhus"  (tT])hoid)  at  Saarlouis,  in  Uhenish  Prussia,  was  caused  by  impure 
water:  and  iu  1843,  Miillcr  disc<»verfd  tliiit  129  cjises  of  typhus  abdominalis 
(lyi)hui<l),  aud  21  deatlis  wlxich  iKcurred  in  the  ^^irrison  at  Mayence,  were 
proiiuoed  by  ficcal  matter  passing  into  the  drink  in)j:  water,  wJiich  had  a  dis- 
agreeable putrid  smell.  In  1848,  E.  A.  W.  Kicliter  published  an  account  of 
an  outbreiik  of  the  same  kind  which  oc(Jurr«l  iu  a  school  at  Vienna,  from  the 
contents  of  a  sewer  passing  into  the  ilriiiking  waler.J  In  1852,  L'r  Anst4U 
Flint§  publiyheil  the  particulars  of  a  sinj^lo  uutbreuk  of  tj^thoid  fever  at  the 
hoiulet  of  Xorth  Bobtun  (Erie,  U.S.)  in  lSi3.  In  this  case  the  disease  was 
clearly  intro<Jucwl  into  a  puriectly  lir'altliy  village,  by  a  stranger  who  arrived 
ill  at  uti  inn,  and  there  died  on  the  lyth  iJctol>er.  A  verj'  large  proportion 
(28  out  of  43  persons,  f«>nning  10  families)  of  tho  inhabitants  became  veiy 
rupitlly  aliw'ted  with  typhoid  fever,  and  all  those  attacked  luwid  the  water  of 
tlie  inn  well.  Thrt^e  fatiiilies  oidy  out  f»f  the  ten  in  the  village  entirely 
escaped.  Two  lived  at  a  distance,  and  hmd  tlieir  water  fmni  other  sources; 
and  the  other,  who  lived  close  to  the  inu,  was  nt  ieud  witli  the  innkeeper,  and 
ha<,l  his  own  well.  So  strongly  did  the  bilkf  Hint  tJiu  well  water  of  the  inn 
caused  the  disease,  take  root  ijx  the  little  eoiiniiuijity,  that  the  niau  who, 
living  close  to  the  imi,  yet  ese^ipe^l,  was  accused  of  puisiming  the  inn  water, 
and  an  action  for  slander  wsis  obliged  ti*  be  bnnight  !iy  him.  On  subsequent 
analysis  the  water  was  found  to  Ik'  quite*  pure,  but  this  jipjXMirs  to  have  l)o*'n 
Bouio  time  after  tho  severity  of  the  outbreak.  The  dates  of  attack  of  15 
cases  are  known:  0  occurred  between  tlie  1 4th  and  2<)th  of  October;  6 
l«tween  the  20th  and  3()th  ;  and  3  betwtwn  the  1st  an<l  8th  of  November. 
The  rapidity  with  which  tho  disease  spread,  antl  its  extent  (05  per  cent,  of 
the  population  being  alfecte<l)  are  not  like  tlve  onlintiry  rather  slow  propagation 
of  typhoid  through  the  air.  Certaiidy,  although  the  evidence  is  not  perfect, 
it  seems  extremely  pnjl:»ablc  that  the  well  water  of  tho  imi  was  tlio  main 
me^lium  of  the  dissemination. 

In  1852-53,  a  severe  outbreak  of  typhoid  fever  took  place  at  Croydon,  and 
was  thoroughly  investigated  V»y  many  eomfiet^mt  fdiservers  ;  and  it  was  shown 
by  Mr  Carjienter  of  Croydon,  that  it  was  partly,  at  any  nite,  spread  by  the 
pollution  of  tho  drinking  water  from  the  contents  of  cesspools. 


•  0«t4.rUin'»  Handli.  tier  Hypiene.     2d  edit.  1857,  p.  129  ;  foot-note. 

+  Qiiot«4l  liy  Wuuer,  K^ise  in  ilen  Orient.  EumpM.  hand.  i.  p.  101. 

i  All  thMc  cjwes  are  reUtcd  by  Rieckfl  in  hU  excellent  work  "  Der  Kriegn-  uiid  Fricdeuff- 


Tjrjihim."    Nordhnii.vn.  IS-W,  pp.  44-58. 

S  Climral  [^i>orU  on  Continued  Fever.     By  Aiutin  Flint,  M.D. 


BufTaln,  1852.  p.  380. 
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In  1856,  Dr  Koutli*  published  a  cufle  in  which  the  evacxKitions  of  a  typhoiil 
(wtient  were  throwTi  into  a  closet^  llie  pipe  of  which  passed  directly  into  the 
cistern  of  tho  drinking  wattT,  in  a  wcU-ventilattHl  house  at  HafttingR.  No  Ifsa 
tlian  eight  per«<iii3  were  aife<-t^r^  with  more  or  less  ty))hoidal  symptoms; 
many  of  those  had  nut  lM.f.-i)  brciught  into  any  personal  contact  with  the  sick 
person. 

In  1859,  ])r  W.  liuddt  published  two  very  ooaclusive  caoos,  in  which  well 
watctr  Wfw  contuminaUd  hy  suu'jij»i\ 

There  is  no  satwf'iictory  evidonce  that  typhoid  st-nds  h;id  KM?n  in  the  sewage 
niattor,  hut  their  presence  is  not  excludwL  1  leurn,  fin»m  personal  communi- 
eatii.iu  with  Dr  Butld,  tliat  he  has  long  l>teu  convinced  of  the  occtmonal 
prupiifjpition  of  typhoid  fever  in  this  M'ay. 

In  1860,  an  outbreak  of  typhoid  fever  occurred  at  the  Convent  of  Sisters  of 
Charity  at  Munich.  31  persons  out  of  120  woru  attacked  between  the  15th 
September  and  the  4th  (if  f)ctfjber,  with  severe  illnt^s,  and  14  of  those 
cases  were  true  typhoid  ;  4  die<l.  The  cause  was  traced  to  wells  impregnated 
vrith  much  organic  mutter  (and  among  other  things  tj'jihoid  dejpctions),  and 
containing  nitrates  and  lime.  On  the  cessation  of  tho  use  of  t!iis  water,  the 
fever  ceased. | 

The  propagation  of  typhoid  fever  in  BodPord,  \voul<l  certainly  appear  fnjni 
Mr  Simon's  reiK)rt,§  t^j  have  l>ueii  partly  tlir4.iugli  the  medium  of  the  water. 

l)r  8chmit||  haa  for  aeveral  yearn  pnid  particidar  attention  to  this  point,  and 
in  18CI  published  the  following  cases  :— 

In  Colmnr  in  i^av^,  an  nttack  of  adynamic  ataxic  febrile  disease,  diugiiosed 
as  typhoid,  uccura'd  in  105  persons,  and  12  died. 

The  eours*i  was  that  ol'ab«ii>tiiinal  typhus. 

The  flisease  commenced  in  a  house  where  the  sewage  matter  flowed  on  to  a 
diuig-lieap,  and  then  ijito  the  well ;  the  water  smelt  batUy,  and  sewage  was  seen 
in  it.  Ft  was  certain  that  the  disejise  commenced  in  and  spri*Jid  from  that 
house  ;  all  attacked  belonged  to,  or  liad  nursed,  or  in  some  way  attended  in 
the  housa 

In  1844.  a  family  of  6  jwrsons,  at  Ettelbruch,  all  fell  iU  nearly  at  the  same 
time  with  ty[dniii[.  A  uinnth  before,  tho  next-door  neighbour  had  made  his 
cesspool  rlei'jiur,  and  since  then,  fceces  had  passed  from  tho  cessjiooi  into  tho 
well  of  the  nest  house,  and  corruj>ted  the  water. 

In  1 855,  tho  sister  and  the  maid  of  a  minister  were  simultaneously  attacked 
with  typhoid.  The  water  of  thowell  had  a  bad  taste  and  fimi.di,and  Schmit  foimd 
tliat  the  dirty  water  of  tho  kitchen  passed  into  the  well.  The  minister  who 
had  drmik  very  little  water,  but  took  mne,  escu[>ed. 

In  March  1855,  in  JJomUoheid,  5  persuns  fell  ill  of  typhoid  ;  tho  well  liad 
liecome  cont4iminat4?d  with  sewage, 

in  May  1850,  nearly  all  the  irunates,  10  in  number,  in  the  house  of  Herr  G, 
at  UurilfMi,  fell  ill  of  very  severe  ty|>hotd.  Here'  tho  water  had  become  co?i- 
tjirninated  with  all  surfcs  of  substances  thrown  from  the  kitchen  into  the  swine's 
trough,  and  wliiili  were  decomposing  in  many  cases. 

In  a  houso  in  Ettelbruch,  in  1855,  185f3,  and  1859,  cases  of  typhoid  fever 
occurred.     Here  sewage  had  found  its  way  into  the  well. 


*  Facol  Fermoutation  w  a  Ckom  of  Diieue.     Pftmtililet.    Lond.  1S56,  p.  34. 

t  Uncet,  Oct  -29,  1858,  p.  432. 

t  Gdinbun^h  Mediul  Journal,  Jan.  1862,  p.  1153.  See  nlm  Oietl,  Die  L'zv&chen  Am 
Enter.  Typhus  in  Miinrhfn.  18(M»,  p.  M. 

ft  Third  tl^iMjrt  f>f  tiie  Mwlical  Offii-Hr  of  the-  Privy  Council,  1860. 

y  Journ.  ilf  M6<l.  de  Briixelles,  Sept  1861  ;  ami  Cnn.«tatt'fi  Jahmb.  Tor  1861,  liRud  iv.  pp. 
ISi  183. 
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Ainoug  a  body  of  wurkmen  ia  Ettelbnich.  typhoid  prevailed  iu  1S54  ami 
1856.  Uere  also  the  sewagu  niattiT  had  pussf^l  into  tht'  drinking  water,  and 
when  this  was  remedied,  the  typhoid  fever  disaftpwiretL 

In  1857,  almost  aiuiultoneou^Iy,  the  eiitii-e  hou.sehuld  of  H.  G.  feli  ill  of 
typhfticL  H.  G.  was  the  only  person  wlio  eampeil ;  and  ho  dmnk  wine,  and 
no  watur.     .Sewage  matt^T  hud  penetrated  into  the  drinking  crater. 

In  Heveml  of  these  cases  the  disease  was  eontiiiod  to  a  Bingle  housOf  and  the 
greater  number  of  persona  in  the  house  were  affected.  Nothing  is  said  about 
tlie  incubative  period. 

A  t'ASo  be^iring  on  the  same  point  was  brought  before  the  Metropolitan 
Uthcere  of  Health  in  1802,*  by  Mr  Wdkinfi<tn  of  JSydeuhura.  hi  this  case  the 
water  wik*  contaminated  by  absorption  of  sewer  gasea. 

In  1862,  a  very  sudden  and  severe  outbi'eak  of  Ij-phoid  in  a  barrack  at 
Munich  was  traced  to  water  impregnated  with  fnxal  matter ;  on  ceasing  to  use 
the  water,  the  disease  diaappearod,f  In  1805  a  very  rt'markablf  outbreak  of 
typhoid  occurred  at  liathu,  in  Scotland,  and  was  traced  to  drinking  water 
contaminated  with  sewagaj 

That  water  nmy  be  the  medium  of  propagating  typhoid,  thus  seems  to  be 

ivod  by  sufficient  evidence;  and  it  has  been  admitted  by  men  who  have 

dd  special  attention  to  this  subject,  as  Jenner,  W.  Budd,  and  Simon,  It 
does  not  seem  unlikely,  indeed,  tlutt  this  mode  of  spreading  will  bu  found  tu 
be  far  more  common  than  ia  supposed. 

Two  questions  arise  in  connection  with  this  subject — 

1.  As  typhoid  fever  undoubtedly  spreads  also  through  the  air,  What  ia  the 
proportion  of  cases  disseminated  by  water,  as  coniparetl  with  those  dissemi- 
nated by  air  ?  Xo  answer  can  yet  be  given  to  this  rjucstion.  Dr  W.  Budd  is 
incline<i  to  tliink  that  the  cases  of  water  propagation  are  numerically  small. 

There  is  one  \Hmii  of  some  interi'st.  When  the  iLitea  of  attacks  are  given, 
it  is  curious  to  observe  how  short  the  incubative  period  appears  to  be  ; 
wldle  it  is  pnd>able  tlifit  it  takes  many  days  (8  to  H)  aft^^r  the  typhoid 
poison  has  entered  with  the  air  before  the  early  malaise  comes  on,  in  some  of 
the  cases  of  typhoid  brought  on  by  water,  two  or  three  days  only  elapse 
before  the  synjptoms  ore  marked.§  In  tlie  one  case,  it  may  be  nuidily  sn|v 
pose<l  that  the  f)oisoning  sulwtance,  entering  with  the  air  into  the  mouth, 
and  l>eing  then  s^vallowed,  ia  in  much  smaller  quantity  than  when  taken  in 
the  drinking  water,  and  its  effect  on  the  intestinal  membrane  is  slow  in  pro- 
portion. 

A  very  large  proportion  also  of  the  susceptible  persons  who  drink  the  water 
is  affected. 

2.  Will  decomposing  sewage  in  water  produce  ty])hoid  fever,  or  must  the 
evacuationa  of  a  typhoid  patient  pass  int    This  is  part  of  the  larger  question 


•  British  Mrau-al  Journal    March  I,  1S62. 

t  Oicll,  Dif  UniacbfinlesKut.  Typhus  in  Mtinchen,  1805,  p.  &2.  In  this  little  t>onk  is  much 
itvideiKie  t4)  show  the  prui^aKstion  of  t.rphuiil  by  foul  water  oimI  by  detiL-ietit  arraDftvineiit!!  for 
reuiOTa]  of  excreta,  oa  well  an  mBny  iDtitADcos  of  the  carrying  uf  the  disease  froiu  jilace  to  place, 
analofious  to  thoce  Borrattid  by  Brvtouueaa  nioiiy  yeuv  ago. 

*  Kilin.  Med.  Joom.  Dtc.  IH^.  In  this  caM,  ■  groom  came  to  the  house  ill  with  typhoid 
from  Dnodae,  and  tJiiu  inlnjdai'eft  tlie  diiiease. 

i  Dr  W.  Badd  eayi,  In  a  Utter  to  mc — "  Id  the  ca«cti  in  which  the  poison  is  conveywl  l>y 
water,  iufuctiun  Heem.i  to  he  much  more  certain  ;  and  1  have  nraoon  to  thmk  that  the  pi^rlnd  ot 
incuUittion  U  materialW  shortcnwl.  An  iUu«tralioii  of  thia  aeema  to  he  funiiithrd  by  the  nic- 
luarabU'  outbreak  which  oocurretl  at  Cowbridge  aome  yean  ago,  and  which  pre^Milfd  thin  niu-x- 
amplod  TaLt :  that  out  of  loniti  00  or  10()  peiwjna  who  wont  to  a  race  hall  nt  the  prin<'ii.Nil  inn 
tliero,  more  than  onethiM  were  witliin  a  .thort  time  Iniil  up  with  the  fever.  In  thtM  vum,  there  wan 
%atiafactory  tvaaoo  to  think  that  the  watvt  wiut  contauiinat^d,  thoui^h  there  y^m  no  oliemlcal 
rxaminatinti." 


GO 


WATER. 


of  the  origin  and  propagation  of  fl|>or;ific  puiaona.  It  ia  o(?rt,alnly  remarkable, 
iu  tliG  raugu  of  catjea  rwcorJed  by  iSclimit,  iiow  uiiifurmly  tlio  ptissiLilily  iil"  tho 
passage  of  typhoid  stools  is  i]iBrc^^ar<hMl.  Everything  ia  attirihatc-d  l<i  fifcai 
matters  merely.  Hut  this  mjiy  have  Ikhmi  an  ovcrsij^ht.  TIk^  opiiiimi  that  the 
etools  of  typiioid  are  the  especial  carriens  of  the  poiwou  was  first,  I  ht-lievti,  ex- 
plicitly stated  by  Cunstatt,*  and  hiw  btion  also  ably  arji^aod  by  W.  Itntld. 
Whether  or  nut  the  spt^ciai  initrefaiHive  changi?  going  oti  ui  the«e  evacnationiH 
can  be  eommuiiicnt'ed  to  otbnr  orpxnic  inatl<'r  out  of  the  boily,  is  not  certain  ; 
but  it  is  probable  that  in  the  body  it  must  meet  with  a  fit  nidus,  such  as  the 
PeyL-rian  glanda  of  a  yrnm^  perfton,  before  it  can  act. 

Chui'ia. — None  of  the  earlier  investigator  of  cholera  appear  to  have 
imagined  that  the  Bpecific  poison  ever  found  antrance  by  the  means  of  drink- 
ing water.  The  only  intimation  of  the  kind  1  have  ever  seen  is  in  a  remark 
by  Dr  Miiller.t 

In  18-19,  the  late  Dr  Snow,  in  investigating  somo  oireumscribod  outbreakn 
of  eholem  in  IIor8leydo\m,  Wandsworth,  and  other  places,  came  to  the  i:on- 
rhision  that,  in  these  insUme^s,  tlio  diseiise  arnsn  from  rholem  ovaruations 
finding  their  way  ink»  tbc  drinking  water.  Judging  from  the  light  of  subse- 
quent exporience,  it  now  suenis  C'\tn;meLy  ]>ri)bable  that  tliis  was  the  nust*,  and 
to  T)r  .SridW  must  certainly  be  attribut^'d  the  very  great  merit  of  diseovering 
this  most  importjuit  fact.  At  tirat,  certaiidy  the  evidence  wti»  defeetive,J  but 
gra<luHny  fn>sh  instances  wen)  collecl-ed,  and  in  1854  occurred  the  celebrat^Ml 
instanrij  of  the  Ihoad  Street  pumj)  in  London,  wliich  was  invostigiited  by  u 
committee,  whoso  report,  drawn  up  by  Air  -John  Alarshall,  of  Univinsity 
College,  with  great  logicjil  power,  contiuna  the  most  convincing  evidence  that, 
in  that  insLani'e,  at  any  rito,  the  poison  of  cholera  found  its  way  into  the  body 
througli  the  drinking  water.§ 

In  1855,  Dr  .Snow  publislicil  a  second  edition  of  his  book,  giving  an  account 
of  all  the  cases  liithcrto  known,  and  adtling  some  evidence  also  as  to  the  in- 
troduction in  this  way  of  other  apeL-ilie  puiaons.|| 

The  facts,  at  jjrcsent,  may  bh  bricMy  Htininind  up  as  follows  : — 

1.  Local  outbreaks,  in  which  contamination  of  the  drinking  water  was 
proved,  or  was  very  probable,  such  as  those  at  HorsiuydoNvn,  Broad  Street, 
Wandsworth,  West  Ham,  etc.,  in  Knglaiid.  In  India,  Mouat  rec^jnU  a  case 
of  a  very  severe  outbrefik  among  soldiera  who  drank  the  water  of  a  tidal  atrcam. 
{Indian  Repttrt^  p.  47.) 

2.  More  general  attacks,  in  which  distnctfl  supplied  with  hupure  water  by 
a  water  comiMiny  have  autfered  greatly,  while  other  districts  in  the  same  locality, 


•  "Wabrscheinllcli  Bind  die  KxhiOatioufa  des  Krankes,  Reine  ExcrcnienUs  vifUeirM  Hie 
typiioten  n/Ur^hU4f  im  D^rme^  die  Tragcr  des  ConUgiums."  Couitatt,  .S/j«.  Pulfi.  und  TAw. 
2d  edit,  band  ii.  p.  672  (1817). 

+  Einipf  lionierkiingen  tilicrdie  Aiiiat.  C'liolera.     Hannover,  1348,  p.  3(1. 

*  Thero  seemed  at  once  an  a  priori  argument  adverse  to  this  view,  as,  at  tbat  time,  alt  evi- 
dence was  ngaimtt  thfv  idea  of  cliolem  evaouationa  heina  cajfahle  of  cau^in);  the  diBcue.  They 
had  been  tutted  a(i<i  dmnli  (in  1832)  by  men,  and  been  eiven  to  aninialji,  without  eRcct 
Panonn  innottlate^l  th«'inn*«Ivp.s  in  HiMprtions  constantly,  and  Tiathe*!  th(?ir  lionds  in  the  llui'l«  of 
tbfl  intestitiM  ;  in  India  the  imriahs  whu  remove  excivla,  und  everywhere  the  waMlien*oniL'n 
who  watihed  the  clothes  of  the  sick,  did  not  e»i»ecianv  anffer.  And  to  these  arguments  must  Ut 
added  the  undoubted  fact,  tlmt  thcro  wore  Herious  deflcienciea  of  «vi<lencti  in  Dr  Smiw'ti  eArlv 
canfA.  (Se« review  by  theanthorintbo  "  Brltiah  and  Foreign  Medical  Chirtinrical  Review,"  Aniil 
1856.) 

i  Report  on  the  Choteni  Outbreak  in  8t  JameV,  Westminster,  In  1854.  London,  Chttrclull, 
18w.  Everj'I*<Ji^*'*''  diacuBSwl  inlhix  report  with  a  cttudournndpreciiion  which  le-avcA  nothing 
to  !«  di»-»in»<1.  Kor  further  eviilcnre  on  thifi  outbreak,  «e>o  Imlion  Sanitary  RejHirt :  evidence 
ot  l)r  DiindflA  ThoiiiAon,  p.  'J7'J. 

11  On  the  Mode  of  Conimunication  of  Cholera.  By  Jolin  Snow,  M.D.  London,  Churdiill, 
'^1  edition.  18&5. 
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and  presenting,  otbenvise,  the  same  conditions,  wore  supplied  with  pnre  water 
and  auffei'wl  very  little.  Thus  the  Kegistrar-Geneml  lias  shown  thaf  tho  dis- 
triclaaiiitplit'il  in  1853  by  thu  Uimbeth  Company  with  u  pun-  wati?r,  and  part 
by  the  Southwark  dinipiuiy  witli  an  impure  water,  suftered  much  less  than 
thtt  ilistric'ts  supplied  by  the  latter  company  alone  (the  proportion  was  CI  and 
94  case--^  respectivriy  tn  100,(H)0  of  iMi|)nlation)  ;  and  i^r  tjnow  has  sliown,  by 
a  most  elaborate  inquiry,  that  in  thp  dii^tricts  [tartly  supplied  with  pure  water 
by  tlie  I^mlieth  ComiMiny,  ami  [>artiy  witli  impure  water  by  tlie  Southwark, 
the  attacks  of  cholera  Avere  chieHy  in  tlie  houses  supplied  by  the  latter 
wat*:r. 

Thus,  in  four  weeks,  in  1853,  in  this  district,  there  were  334  deaths.  Of 
tliese,  no  leas  tlian  286  deaths  occurred  in  40,040  houses  nupplied  with  the 
impure  water  of  the  Southwark  C'ompnny,  or  71  to  10,000  houses,  and  only 
14  deaths  in  26,107  houses  by  the  Lambeth  Company,  or  5  to  10,000  houses  ; 
in  the  other  cases,  the  wat6r  was  drawn  tivim  other  Bourcea. 

This  is  as  complete  as  any  inquiry  of  the  kind  con  be  made,  for  we  must 
assume  that  all  the  other  eouditions  of  the  houses  were  equal.  Granting 
this,  it  shows  either  that  the  water  contained  the  poison,  or  predisposed  the 
iiyst«ui  to  be  more  easily  act<»d  upon  by  it. 

3.  Instances  in  wliich  townw  ^^hich  could  not  have  bad  water  contaminated 
with  sewage  have  escajied,  and  instances  in  which  towns  which  have  suiFered 
aevorely  in  one  epidemic  liave  r^scaped  a  later  one,  the  only  dilTeii'iiee  l»ing 
that,  in  the  interval,  the  sujiply  ol'  water  was  improved.  Exeter,  Hull,  and 
Newcastle-on-Tyne,  Glasgow,  Mo!*cow,  are  instances  of  this.  Two  very  good 
cases  are  rehiteil  by  Dr  Acland.*  The  jiarish  of  St  Clement  was  supplieil 
in  1832  with  filthy  water  from  a  sewer-receiving  stream.  In  1849  and  1854 
the  water  was  from  a  purer  source.  In  the  first  year,  the  cholera  mor- 
tality was  great ;  in  the  last  years,  insignificant.  Two  gaols  were  near  each 
other  ;  the  one  suffered,  the  other  not ;  the  water  Mas  impure  in  one  case, 
from  drainage,  pure  in  the  other.  The  giiol  with  l>atl  water  ha'V'iiig  got  a  fresh 
supply,  the  cholera  ilid  not  apj>ear  in  the  next  epidemic 

In  looking  back,  with  this  new  reading  of  facts,  it  would  seem  that  some 
older  r(!ported  cases  of  sudden  cessation  of  cholera  can  be  explaine<l,  such  as 
the  case  of  lireslau,  in  1832,  when  the  shutting  up  of  a  pump  was  followed 
hy  the  very  rapid  decline  of  the  disease.  Poubtlesg,  however,  in  other  eases 
the  causes  of  the  cessatifm  are  different ;  heavy  rain,  by  cleansing  air  and 
sewers,  and  by  stopping  the  evolution  of  eftluvia,  wiD  sometimes  as  suddenly 
arrest  cholera. 

So,  also,  other  cxxrioua  facts  in  the  history  of  cholera  become  explicable. 
Tlie  prevalence  of  cholera  in  llusaia,  with  an  out-door  temiMitrature  below  zem 
of  Falir.,  has  always  seemed  an  extraordinary  tircnmstance,  ami  it  appoarcil  only 
possible  to  explain  by  supposing  that,  in  the  houses,  the  foul  air  nnd  the 
artificial  temporaturti  mu.-<t  have  given  the  poison,  its  nocessarj'  conditions  of 
development.  Jiut  Or  Kouth  h.us  ponitetl  out+  that,  in  the;  poorer  Russian 
houses,  everything  is  thrown  out  round  the  dwellings  ;  then,  owing  to  the 
cold,  and  the  exjtense  of  bringing  drinking  water  from  a  distance,  the  inhabi- 
tants content  tliemselves  with  taking  the  snow  near  their  houses  and  melting 
it.  It  is  th»i3  easy  to  conceive  that,  if  cholera  evacufttions  are  tlnis  throwii 
out,  they  may  bo  again  taken  into  the  body.  This  is  all  the  more  likely,  as 
cholera  stools  Imvo  little  smell  or  taste,  and,  when  njixed  even  in  large 
quMntity  with  water,  are  indetectable  by  the  senses. 


•  Cltolen  in  Oxford  in  1864,  by  H.  W.  Acluid,  H.D.,  p.  fil. 
t  Ficcal  Fermentation,  p.  24. 
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No  decided  evidence  has  yet  been  (^veii  from  India  on  this  point,  but 
many  of  the  oxceedingly  sudden  outbreaks  in  that  country  would  be  more 
eaaiiy  accounted  for  in  tlmt  way  tlian  by  gupposin^  the  air  alone  carried  the 
poison.* 

In  certain  extremely  mpid  and  fntul  ontlireaks,  as,  for  example,  in  the  case 
of  thy  Fn-nch  J>ivision  in  thfr  l>o))Tml8cha  in  1855,  when  the  wells  weretl 
thought  to  bo  poisfnie^l,  th(*  iiitro(im!tion  w(w  ]iro]MihIy  chietiy  ))y  mejuw  of 
water.  In  the  cholera  at  Deviin,  in  the  English  army,  Dr  Cattt?ll,  uf  the  5th 
Dragoon  (iruards,  stateH,  in  an  ussay  1  had  the  (>[)[)orUNiity  t^f  rtiiding,  thnt 
the  river  which  fomu'd  th<"  chief  aupjAy  of  w;itcr  lor  thi'  crunp  was  a  frwpient 
cause.  Int-o  thi;?  river  otfal  wa,s  thitjwn  ;  th«  *:ilau|;hter-houHo  was  on  its 
banks ;  and  men  and  woun-n  bathud  in  it  uIhu'c  t!io  Htiiirce  (tf  supply. 

It  seems  on  the  whule  most  prt>bable  tliat  t)ie  cholera  evacuations,  either 
at  once  op  after  undcrguiii^,  tia  Kujjpost'd  by  Petteukofcr  and  Thiitrsk,  some 
feniifntative  change,  pass  into  drinking  water  or  Hout  about  in  the  atmo- 
sphere. In  cither  wise  they  iire  received  into  the  moutli  and  swallowed,  ami 
produce  their  effects  fUreotly  on  the  mucous  .membrane,  or  are  ab-sorl^d  into 
the  blood.  The  relative  fre<)uency  of  each  occurrence,  the  incubalive  period, 
and  the  severity  of  tlie  diseasti  produced,  arc  points  still  uncert^iin,  but  at  i)rt*- 
sent  the  communication  though  the  air  nppeara  to  be  most  common.  This 
may,  Iiowever,  be  niL'rely  from  delicicnt  obsenatiou. 

In  addition  to  the  production  of  cholera  from  drinking  water  containing 
the  cholera  stools,  it  hjis  been  supposed  that  the  use  of  impuit!  water  of  any 
kind  predisposea  Xo  cholera,  though  it  cannot  absolutely  jiroduco  the  disease. 
The  i'acts  already  quoted  on  the  inftuence  of  the  Lambeth  water  seem  to 
support  tliis  view.  If  the  wator  act^  in  this  way,  it  lyin  tuily  he  by  CiUising 
a  coustajit  tendency  to  diarrhoea,  or  by  carrpn^^  into  the  alimentary  uanal  or- 
ganic matter  which  may  be  thro\\-n  into  special  chemical  changes  by  a  pmall 
quantity  of  cholera  poison,  which  lias  been  introduced  with  air  or  food  and 
swallowed. 

TeUow  Fever. — As,  like  dysentery,  typhoid  fever,  and  cholera,  the  aliment- 
ary mucous  membrane  is  primarily  allected  in  yelluw  fever,  there  is  an  a 
priori  pmlwibility  that  the  cans*-,  ip  swallowed  also  in  this  case,  and  that  it 
may  possibly  enti^T  with  the  ilrinking  water.  iJut  no  good  evidence  has  been 
yet  bn>ugbt  forward. 

Iiuudin+  ijuotes  a  CJise  from  Rochard  in  which  a  French  frigate  (in  1778) 
took  in  water  at  Wan  Jago,  whore  yellow  fever  |jrevailed.  Seveml  days  afler- 
ward.s  yellow  fever  brf)kc  out  with  such  violence,  that  twothirrls  of  the  crew 
were  atUcked.  "  And  the  proof  that  the  only  canae  was  the  Aviiter,"  wiys 
Kocliard,  "  was  that  the  persons  living  with  the  captain  hiul  with  lliom  jars 
fille<l  with  water  froni  Euroi>e,  and  all  escaped."  Boudin  verj^  ])roj«?rly  ol>- 
serves,  that  this  evidence  is  verj'  defective ;  but  yet  we  must  rememlHir  how 
completely  the  propagation,  of  marsh  and  typhoid  fevers,  and  of  cholera  by 
water,  has  boen  overlooked,  and  how  exactly  this  sudden  and  extensive 
attack  resembles  the  case  of  the  Ai^o. 

The  lianuck  ComnUKsiuners  have  also  directed  attention  to  the  fact  of  the 
great  impurity  of  the  water  at  Gibnillar  at  the  time  of  the  yellow  fever 
epidemic. 


( 


•  Dr  M'William  jRewrt  mi  Euuk-niicH,  Kfndm\.  »Sof:.  Trana.  vol.  i,  p,  27-4)  »tat«)i  that  a 
tfPtier&l  opiainn  exUten  amon^  tlie  aniiy  nictJical  officers,  thnt  ibu  great  cholern  outbreak  nf 
1860  and  I8AI,  in  the  north-wcjit  of  India,  •f.iva  in  part  attnliuUMe  to  the  impurity  of  the  \&n\s. 
watw,  "  into  which  the  general  nninrc  nf  tlic  nntivps  in  (-niitnnTnntt  i«  wiwhed  rUiring  the  rainy 
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JVk;  other  Zymotk  Dumasea. — No  eviilence  haa  yet  been  {;iven  that  any 
other  of  tlm  Hpeciiio  diseases  are  propagated  in  this  way. 

4.    DISEABBS   OP   TtlE   &KIN. 

A  curious  emlemic  of  boils  occtirrwl  ia  the  vicinity  of  Frankfort  in  1848. 
It  was  oonlinwl  to  a  small  nunibur  of  persons,  and  prosentisl  fuvuurable  oppor- 
tunities for  investij^atioii.  An  «?l!il>finitc  iinjuiry  was  made  hy  l)r  Cleraons,* 
which  certainly  seems  to  indicate  that  the  complaint  "was  causwl  by  drinking 
wutt-r  coutaininp  sulphuretted  hydrofjen  gas,  which  was  set  free  in  flome,  hirge 
chemical  works^  and  Wiis  washed  down  by  the  rains  into  the  brooks  from 
which  drinking  watei*  was  deriveiL  The  OMUi  is  most  elaborately  and  logi- 
-ttlly  arpied.  but  it  certainly  set'ms  remarkable  Uint  other  instinces  of  the  same 
kind  should  not  liave  been  observed,  especially  as  in  some  trades  there  is 
disengagement  of  large  quantities  of  8H  inti»  the  atmosphere,  and  aa  the 
drinking  of  sulphuretted  springs  is  so  common. 

5.    DISEASES   OF   TUE    DOXES. 

Water  irapregnated  with  snlphtirous  acid  gives  rise  in  cattle  to  a  mimber 
of  aeriouB  symptoms,  among  others  to  diseases  of  the  bones.  The  sulphurous 
acid  evolved  from  the  cojipcr  works  at  .Swaniwa  has  cjiused  numerous  actions 
on  account  of  the  loss  of  herbage  and  cattle.  Kossignol  +  states  that  wat-er 
highly  charged  with  carbonate  and  sulpliate  of  linie  was  found  to  give  rise  to 
cocostoses  in  horses ;  pure  water  being  given,  the  bones  ceased  to  be  dlsease<L 
Hard  watef  is  said  to  mid^o  horses'  coat-s  rough. 

G.    CAliCULI. 

It  has  long  l>eeri  a  popular  opinion  that  drinking  Uuio  waters  gave  ri^e  to 
calculi  (phosphatic  ami  oxalate  of  lime).  Sevivral  luudical  writers  have  helil 
the  same  opinion,  and  have  ad4luoed  individual  instances  of  calculi  (phos- 
phatic  ?)  being  apparently  caused  by  liard  waters,  and  curetl  by  the  use  of  soft 
GT  distilled  water.  On  a  large  s(;ale,  statistical  evidence  is,  as  far  aa  I  know, 
wantiiig.  The  excess  of  aises  of  calculi  in  Norwicli  and  Norfolk  generally  is 
not,  in  Dr  Hichardson's  oi>inion,  attributable  to  the  water.f 

Professor  Ganigee,  however,  states  that  sheep  are  particularly  affected  by 
calculus  in  the  limestone  districts. 

7.    GOITRE. 

The  old  notion,  mentioned  by  Pliny,  that  drinking  snow  water  is  the  cauw 
of  goitre,  is  now  kno\vn  to  be  erroneous.  The  opinion  of  (.'hatin  also,  tliat. 
goitre  only  prevails  where  no  iodine  can  be  found  in  the  wat-er,  is  without 
foundation.  iVll  the  most  careful  obserx'atione,  however,  chemical  and  geolo- 
gical, show  that  the  water  of  goitrous  regions  contains  large  fiuantitiea  of  lime 
and  magnesia,  and  is  derived  iTom  limestone  and  dolomitic  regions,  or  from 
aerpcntine  in  the  granitic  ami  inetamorpbic  districts.  Some  still  doubt  the 
influence  of  such  waters,  but  these  investigations  now  embrace  the  Alps, 
Pyreneea,  Dauphin^,  and  some  parts  of  Russia,  Kiunuon  in  Aurth-west  India, 
Brazil  (l^ally,  Coindet,  liranson).     Granges}  has  given  eome  elabttrate  analyses 


*  Menle'fl  Zeittrhrift  fUr  Nat.  Med.,  1849.  vol.  riti.  p.  216. 
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X  Med.  Hi'-tnry  of  Eiinlnn.l  ;  M*'<Iic«]  Tiircs  and  Qairtte,  1864,  p.  1(10. 

J  Ann.  dp  Chimip  el  df  Pliys.  vol.  xxiv.  p.  3rt*. 
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f4  t^M  v«fAf  f4  ih^  imf^f*  Uf  »V/v  that  magncsn  u  the  gnat  eanae  ;  mad  htt 
^/rttfi^A  M»t  i^Mt,  tn  t^i^  AlfM  *w\  in  the  PjR;neea,  the  TiDages  moet  attacked 

)f^/'  M*ntt^A  *m  tf»A  lirMM  ^^f  the  roa^nefria-holfling  rocka,  or  of  g^psom  or  aer- 
^ffffiitt*-  ,  while^  Hi  «  ys^psi^t^  elerstion,  the  hills  are  gueiao,  and  contain  less 
toHi/^uf-ntn,  Mffi  i\mfH  are  fewer  minUm.  The  geological  investigations  of 
M'f  UMnui  \u  Kumnfm  are  mngularly  conrincing,  as  may  be  seen  &om  the 
f'iiiowtui(  taJ/U  t'/rrnifiM  ftmu  hi«  work : — 


/y^Vyv!  «n<i  Cretinism  in  Kumaov.  % 
iMRar  (Urivwl  from 


UmiilUi  (iml  gnoiM,    ,     ,     . 
M  1(1(1,  %\\\\Ay^  and  honiblotulis 

riny  itlnUit 

ni-imti  NitiiiUtoiio,   ,     .     ,     . 

liUiHtHtoiio  rookN,  .... 


PeroenUge  of  Population  affected. 


With  Goitre. 


0-2 
0 

0-54 
0 
33 


With  Cietiiiimii. 


0 
0 
0 
0 
31 


'I'ho  Ki'^^tt^r  pnwnlitnoo  of  f(i)itro  in  low,  ill-ventilated,  damp  valleys,  seems 
\\\  liii  iMMtMod  Mliuply  by  thtt  noil,  tho  debris  of  the  lime  and  magnesian  rocks 
hihiltit'iu)<  llui  wntor  iiumi  impure  ovon  than  that  of  the  hills  above.  There  are 
iiui  wiuiiiug,  howovor,  wiino  unalyHOH  of  water  which  show  that  the  water  of 
HitiU^tUM  h^gtoUH  rouUiuH  no  uui^ntwia  (in  Khoims,  according  to  Maumen^  ;  in 
AuvtM'KiKs  mMHmtiu^  to  lUtrtnuul ;  in  liombanly,  according  to  Demortain), 
idlliotigU  it  iHintainM  linio  in  largi^  ipuuitity  ;  while  there  are  some  fewauthors 
wlui  tlouy  thai  tho  watvr  (vntains  ov^mi  lime.  Hut  this  last  opinion  has  genef 
mU>  t^H^u  ItdMHU  not  on  ohomical  analysis,  but  on  the  geological  argument  that 
(bo  \viU«xr  wan  l\irtushod  by  a  granitic  or  gneisaic  district  As,  for  example, 
Uto  a(>;\uuo(\t  of  KwuW,  that  in  ^^mo  rvgions  in  Brazil,  where  three-fourths  of 
Ibo  |HM>utHti\^(  arv>  ^vitrvni^v  the  villages  aiv  on  granite,  gneiss,  quartz,  and 
\>liV>  lUu  u\»  anAli.-5«*^  aix*  ^civvn.  and.  as  in  l>auphint\  the  springs  may  arise 
rt(  xXw'  \\\\\\^\\\\\\  ot'  Uuux^Cont*  and  gr^utio  rvvks.  In  lh:aiil,  Castelnau  believtil 
bo  \'\'id^l  vsnvtinu  Virnu^s?'  vi^w  v>f  the  prvvalonce  of  magnesia  and  lime  in  the 

Ibo  Aiuv^uut  v4*  Unw  AUvl  tu.ji^t?t«ia  salts  T^>]uireil  to  pioduce  goitre  is  not 
|M>v»«s'v\  Kuv'>*u.  l«  thv  j?*i»l  at  l>urhAUu  J^>hnsti>nJ  stat«6  that  when  the 
w  %l>M  NVHt,iu\«Ni  TT  jiwMtwj  JVC  citlon  ^chietly  of  lime  and  nutgnetsia  sadts).  all 
tNo  »^Mxv'Uo<>K*vl>»v"vi»^of  ttwtt^-k  ;  th^disappeawU  when  a  purer  wat<?r, 
vv'uu-.nv.vj;  l?i  jir^fci^%*  to  tiw  jjCvOa.  w;fcj  k^btaiwNi 

vis'.VA'  ^*H^  V  ^J»«v^^>  v^xiuBcwl  Hiliy  itoCboNi  th*l  certain  w»Sers  ta 
S>*'>  vwi^xd  >fcv^u4  vt*aK».*  ;?^  *wtt  i:i  vj^t  or  lea  d\T:j^  aiti  oa«t?  al^v\$s  *s 
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8.    ENTOZOA,  OB  OTHER  AMMAt& 

WhereaB  the  Taenia  solium  anti  the  TtPuUi  m^ifiocatiell/iia  enter  the  body 
chiefly  in  foml,  the  twn  forms  nf  the  Bothrioct'p}i<ttun  Inius  {T.  Jnfa)  ewm  to 
find  Uieir  way  into  the  lx>dy  principally  or  entirely  in  the  drinking  water.* 
Both  embryo  and  i*gg»  (bnt  priuciiKdIy,  or  perhaps  entirely,  the  former)  tixiat 
in  the  river  water.  The  ciliated  embryo  moves  for  several  days  very  actively 
in  water  ;  it  may  there,  after  a  time,  lose  its  ciliary  covering,  and  then,  not 
being  able  to  move  further,  perishes  ;  or  it  may  find  ita  way  into  the  bodies 
of  man  and  animals,  and  there  develops  into  the  JSotkriocKphalm  htus. 

It  is  most  common  in  the  interior  of  Kusflia,  Sweden,  in  part  of  Poland, 
in  Switzerland 

The  Ascaris  lambricoidfis  ( Round- wona)  appears  also  sometiinea  to  enter  the 
body  by  the  drinking  water.  At  Mouhiipin,  in  Bunuah,  during  the  wet 
season,  and  especially  at  the  conuuencement,  both  natives  and  EiirojK'ans,  }>oth 
aexes  and  all  ages,  wen^  during  my  srTvicc,  s<3  uifecteil  by  Imnbrioi,  that  it  was 
almoflt  an  epidemic.t  Xlie  nnly  eircumstiince  common  to  all  classes  was  that 
the  drinking  water,  drawn  clui^tly  fnim  shallow  wellfl,  was  groAtly  contaminated 
by  the  substance*  waslied  in  by  the  flomb  of  the  exc^issive  monsoon  which 
prevails  Uiere.  Dr  Patereon  has  al&j  noticed  similar  facta  (Aitkep's  "■  l^ractice 
of  Medicine^"  3d  wlition,  i.  p.  8.^4). 

FUaria  Dranmculus  (Guinea-worm). — The  introduction  by  water  of  the 
Filaria  has  long  been  a  favoiirito  opinion.  It  lias  been  a  matter  of  dtibato 
whether  it  is  taken  into  the  stomach  aa  drink,  and  thence  finds  its  way  (like 
tlie  Trichina,  to  the  musclet*)  into  the  sulKuituneom^  cclhdar  tissue,  or  whether 
it  penetmt«s  the  skin  during  IvaLhing  or  wading  in  streams.  The  latter  opinion 
eeeiwB  to  be  the  most  probabit?  in  the  majority  of  cases-J 

Boiling  the  water  before  drinking  appears  to  have  some  preservative  effert.§ 

Leecheif. — Keference  has  already  been  made  to  the  swallowing  of  email 
leechefl,  which  fix  on  the  pharjiix  and  in  the  posterior  narcs.  In  a  march  of 
the  French  near  Oran,  in  Algiers,  more  than  400  men  were  at  one  time  in 
hospital  from  this  cause.  In  aomo  caacs  the  repeated  bleedings  from  tlie 
larynx  have  simulated  hiemoptysia  and  phthisis,  and  have  produced  anaemia. 
A  leech,  once  fixed,  seldom  tails  off  sponlanoously.  In  India,  no  accidents  of 
this  kind  are  on  record,  yet  wo  must  assume  that  they  occasionally  occur. 

9.    LEAD,  MERCUnr,  AilHENIC,  COPPER,  AND  ZIKC  POianNING. 

It  is  only  necessary  to  mention  the  fact  of  metals  pasing  into  the  drinking 
water,  either  by  trade  refiiso  being  poured  into  streams,  or  by  the  water  dis- 
solving the  metal  as  it  flows  through  pipes  or  over  metallic  surfaces.  (8ee 
page  43). 

Cfetieral  Condimons. 

1.  An  endemic  of  diarrluea,  in  a  emmnunHij^  is  almost  always  owing  either 
to  impure  air,  impure  water,  or  bad  food.     If  it  alfccts  a  number  of  perao&A 


^•■pecially  a  mper  by  Dr  Knock  in  the  Petciburjfer  Mwl.  ZeitJiclt.  for  1861.  An  »b- 
Weu  in  the  Loucet,  .laji.  2fi,  1862  ;  ami  the  jKiptrin  full  is  printed  in  Vlrcliow'a  Arcliiv, 
r.  p.  4fi3. 

t  The  nntiTc  treatment  is  the  powder  of  a  fungun  (Wah-nio),  dcrivwl  rrom  the  female  Imniboo. 
It  U  mn*t  0*0/1)1-     S#^  (iftper  hy  the  author  in  tht*  London  Jounuil  of  MtKlivjne,  1^19, 

t  '"      ''     ■  ''      '    lintf  and  eitpll»-nt   chnpter  on  thii  diwuo,  in  the  fint  vohune  of  hi« 
pp.  A  edition,  p.  8(17,  ft  J^. 

^  '  '  m  Annuls,  1S5'3,  p.  667: 

V. 
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guddenly,  it  is  prolmTily  owing  to  one  of  the  two  last  causes,  and,  if  it  extends 
oviT  many  families,  aliiioHt  certoiiily  to  wator.  But  as  Ibe  cause  of  impurity 
may  1mi  transii*ntT  it  is  not  always  easy  to  fiml  exjierinienUil  proof. 

*2.  Diarrhusi  or  dysontory,  constantly  uffectiny  a  commiuiity,  or  returning 
periwiically  at  certain  tiiui'fi  of  tlio  year,  is  fur  moru  liltely  to  bo  produced  by 
bad  water  than  by  any  other  cause. 

3.  A  vi?ry  suddt'ii  aiid  lucalised  outbreak,  of  either  t)'j>lioiJ  fever  or  cholera, 
is  almost  certainly  owinj^  to  introduction  of  thi*  poison  by  watt^r. 

4.  The  same  fact  holds  good  in  cases  of  lualarious  fever,  and  especially  if 
the  caaea  am  veiy  griive,  a  possible  ijitroductio!i  by  water  should  Iw  carefully 
inquirt?d  irit*». 

f).  The  prevalence  of  Lumbrici,  Guinea-worm,  or  BothHtJCJ^phahie  latmt^ 
should  always  excite  suspicions  of  the  drinking  and  bathing  water.* 


*  In  the  preceQine  pngea  I  haro  d^U  only  wltli  the  sanitary,  and  not  with  the  c<:onomica], 
qnestlnn  of  puro  and  iinpnn*  wnter  supply.  But  this  latter  is  a  point  of  no  incnn  importance, 
and  ev*'u  liuji  A  I>eiiiin|i  on  health.  For  «xjiDipte,  the  ex|<eTidilun.'  uf  ikmp  from  Ihn  u^l'  ui  IiarO 
water  is  very  ^nt,  and  hsm  even  been  rockonvd  in  Liintlnn  iilont*  as  t^ijiial  tu  hdl  a  iiiLllion 
trt«rling  uiuiuiUly.  This  cost  leHHtins  clcnnlineflfl,  an>l  in  thiN  way  health  U  ntTci-icil.  In  ttjnie 
mamifnctiireK  noil  wat*r  is  so  vnsfiUtia}  for  dyes  and  other  work,  that  (frtat  cxpensw-  hns  itvcii  in- 
currwl  by  sevumi  ntauiifactnring  towns  to  jp*t  (Kpft  water,  althoiij^h  they  already  poas*>a»*Hl  a  (jood 
aupnly  uf  nitberUanl  watur.  Evmi  tku  ((uestiun  uf  guud  ur  bud  infuKinn  of  tea  is  couoected 
with  goad  or  bad  wat(.'r.  Mlxi'd  aanilary  and  euouomical  considerations  have  led  engjneera  at 
tbu  present  day  to  vei7  renuirkable  works  for  water  sujviily,  nm!  it  n-qiiirca  no  pmphet  to  fore- 
aoe  that  the  prt«t  e.n;;inperinR  problem  of  the  day  is  ifaJly  thi'  Ktipply  ol'  rJjunilaut,  pnre,  &nd 
Boft  watvr  for  groat  iuhmus  of  papulatimi.  Alivjidy  wo  B«a  Gliwgiiw  brinuiriK  duwn  tLo  waters 
of  a  Higrhlond  lake,  Hanchester  and  Livcrtiool  collecting  rain  wabbr  from  the  vast  re^ona  of  the 
Millstone  grit,  and  Loudon  debating  whether  it  would  not  lio  ccuuoiuicol  to  turn  to  account  a 
lake  fed  by  the  rain  on  the  mountaina  of  Walea. 


CHAPTER  II. 


AIR. 


ARMY  REGULATIONS  ON  THE  SUBJECT  OF  AIR  AND 
VENTILATION, 

Thb  Inspector-General  or  Peputy-Inspector,  or  Sanitary  Offinnr  or  R^^jpmontal 

Surgi.M>n,  istlesired  to  see  that  tinn'ontilatioH  of  barracks,  Kiiftr'^i^*'-^i"«»'^fiy"^ro 
schools,  reading-nxHns,  cells,  tint!  hospitals  is  good,  ami  tliat  tlin  uiimhcr  of  men 
in  any  room  does  not  exceed  the  reguLition  number  (3/'''/.  -/?'.'/•  I^p-  29  and  80), 
The  numl>er  of  men  placed  in  a  barrack-room  or  hospital-ward  is  to  depend 
on  the  cabic  space. 

In  pennnnent  barracks  a  man  is  allowed  COO  cubic  feet* 

In  wooden  huts,         ......  400         „ 

In  hospital  wards  at  home,  ....  1200         „ 

„  „      iji  the  tropics,  .         .         .  I0OO+       „ 

In  wooden  hospitals  at  home,     ....  GOO         „ 

The  nxmiber  of  men  in  each  room  is  to  be  painted  on  the  door  {MeJ^  Refft. 
pp.  38  and  7if). 

Before  temporary  hosjiitals  are  organised,  the  sanitary  or  other  motlical  <)fficer 
is  to  ccinsider  and  report  on  the  ventilation  as  well  as  other  things  (p.  39). 

The  sui^eon  or  inediwd  officer  in  charge  of  a  regiment  is  directed  to  visit 
"at  fre*|iient  intervals"  iUl  barrackfl,  tpiarters,  hnHpitiiLs,  cells,  married  sol- 
diers' quarters,  to  note  their  general  saiiitar)*  cji^nditinn,  including  ventilation. 
He  is  alijo  to  examine  latrines,  8table.s,  tVc.  (p.  81). 

On  field  service  and  on  transjwrt  fihip.s  the  8am*>  duli(^8  ore  enjoined  (pp. 
83  and  85). 

The  most  constant  attention  is  thcroforo  ordered  to  bo  paid  to  this  subject. 

With  the  excx'ption  of  ordering  a  cortiin  cubic  space,  the  Medicid  Regulo- 
tious  do  not  give  any  specific  ndes  as  U)  i]n*  rate  of  change  of  air,  but  the 
Ref»ort  of  the  Harrark  Coimnissioncrs  (1801)  onlers  that  arrangenu'iitA  l>e 
made  to  supply  at  leiist  1200  eubic  feet  jier  bend  jwr  hour ;  or,  in  other  words, 
that  tlie  Goo  cubic  feet  of  air  shall  l)c  changed  twire  in  the  hour. 

In  tlie  Queen's  Regulations  for  tlie  Army  the  subject  of  ventilation  is  also 
aeveral  times  referretl  to.  The  ventilation  of  cells  is  ordered  at  page  236  ;  of 
bormcks  at  p.  246 ;  of  transport  ships  at  p.  34C. 

•  In  Ihe  nifttmpolitan  lodging-houses,  30  niperfiriiil  and  240  cubic  feet  are  aUowed  ;  In  the 
wrtiriii-hfiiixcit  fif  ihe  nietrnjKilitao  poUue  50  feel  KUprrfirial  and  450  cubic  feet  ■«  tjiven.  The 
F<H)r'Uw  BciarU  allows  3tX)  cubic  fwt  for  evor>*  healthy  person  in  donuitoriefl.  ami  !j(K»  cubic 
fwt  for  rrvry  slok  iwmon.  In  Dublin  au  allowance  of  300  cnbk  fiwt  is  rrquirw!  in  the  rvpiMtenxl 
loiktnt!  hrtuaoi,— (From  an  excellent  pamphlet  entitlc<l  "  Es^sentials  of  a  lUaUby  Dwellinic," 
p.  V2.) 

t  Bee  Chapter  on  India  for  tha  late  reconumndationa  on  this  point. 
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The  regulations  tlius  roquiro  the  modical  officer  to  be  able  to  report  on  the 
Huftiiii'niy  ur  otlicnvise  of  ventilation  ;  or,  in  otliur  wonU,  on  the  rate  of 
»iovem«nt,  and  (tn  the  purity  of  thy  tiir. 

Tt  ia  a  ijliysiological  que.stion  of  this  greatest  moment  to  determine  pre- 
cisely tlie  auiuuut  of  air  ueoeiisary  for  the  \iUi\  jirocess  of  n.'spinition.  To 
determine  when  ivir  is  pure,  or,  if  impure,  M'liat  svihstance*  are  inixcil  with  it, 
in  H  cheiiiical  iuipm'y ;  imd  to  tni<:e  thu  disi:^a«e«  uttril>utiihle  to  delieieiiuy  ol' 
quantity  iind  alterations  in  quality  of  air,  in  a  suhjocl  ibr  the  patholo^st. 
Hu\v  tlie  requisite  amount  uf  jiiire  air  can  l>e  given  i&  an  engineering  problem, 
Hud  forms  the  subject  of  the  citaptcr  on  Ventilation. 


SECTION  L 


QUANTITY  OF  AIR 

Wliat  quantity  of  air  must  be  8upi)liod  iH?r  bead  per  hour,  a»  to  dUute  lh« 
products  of  respiration  and  tmnHpirntion  fn-»iti  tlie  sound  and  sirk  lM«ly,  or 
uf  eumbustion  ^f  li^^Ijting,  ;is  to  ki-i'ii  llii'  iiir  always  jiitre  and  fix-sli  ? 

Sub-Sectios  I.— Fon  Healthy  Adult  Men. 

The  question  nniy  be  answerwl  both  bj-^  adeulalion  nnd  by  experhuent. 
Taking;  the  cailxmic  aci<l  of  resi»in»tiou  na  a  convenient  measure  of  iuipurity, 
the  following  table  will  show  the  rnode  of  eidcidaliou  :■ — 

1.  An  adult  man  inepirea  and  expires  on  an  avera>;(3" 

30  cubic,  inches  at   every  respiration,  and  be 
breather  !C  times  per  miuut*.* 

2.  In  au  Jiour  he  thei-eforo  expires — 480  x  60  =  28,800  cubic  inches,  or 

IGGO  cubic  feet. 

3.  Tlie  air  he  l)reatheH  in  (if  pure)  contains  0'4  per  1000  volumes  of  CO,, 
whib'  tlu-  iUt  lie  breathes  out  conttiins  40  vohimes  per  lUOO  of  CO,  in 
lublition  to  ftetid  organic  matter  undetermined  in  amount,  and  watery 
vapour  to  witimition  ;  or,  tn  other  words,  aWit  05  or  0-G  cubic  feet 
ul'  t'O,  ami  13(j  grains  of  watery  vapour,  are  eliminat^.'d  jx^r  hour,  or 
from  12  to  l*i  r.ubir  feci  of  carlKinic  arid  gas  in  twenty-four  houi-s. 

.  To  ddute  the  expired  air  so  that  the  amount  of 


I 


.10  X  10 -480  cubic 
inches. 


lG-66  V  100-  ir>66 
cubic  fei^t. 


rOj  shall  be  n'dueed  to  0-4  piT  1000,  more 
than  100  tinius  the  volume  of  expirt-d  air  most 
be  supplied,  or  per  hour,  .... 

.  But  as  the  adde<l  air  contains  some  COj,  and  as  the  exhalations  from 
the  skin  require  t)>  be  also  dilute*!,  nt  Icjist  \  more  must  b»i  lulded, 
wiiieh  brings  up  the  amount  to  2082  cubic  feet  per  hour. 

Pettenkofer,*  by  a  similar  c^dculation,  has  hxed  the  amount  tis  200  times 
the  volume  of  the  expired  air,  which  he  puts  at  300  litres  (=  lOT*  cubic  feet 
per  hour).  Vierordl'a  calculation  of  the  expired  air  is  12'75  cubic  feet,  and 
Valentin's  16'G  cubic  feet  ywr  hour.  l^wtical  experience  conHrms  this 
result.  Tlie  successive  expfriments  made  by  Orassi  and  others  have  showTi, 
lirst,  that  allowancivi  successively  given  of  10  cubic  raetrej?  (-  35.1  trubic 
feet),  of  20  cubio  metres  (700  cubic  feet),  of  30  cubic  metres  (105t)  cubic 
feet),  were  quite  insufficient  for  one  man,  and  the  quantity  v/as  grodiuJly 

•  Ueberdeu  Luftwechaol  ron  Dr  Max  Pottenkofw,  1868,  p.  85. 
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HidBflfiied  till  60  cubic  metres  (2118  cubic  feet)  were  given.  The  air  iu  the 
ceD  of  a  prisoner  who  recvivcJ  tliat  ration  of  air  seemed  pun)  to  the  Bensea 

From  ii  numbor  of  experiments,  in  whicli  tlic  outflow  of  air  was  measured, 
antl  the  carbonic  acid  simxiltunooualy  determined,  I  liave  found  at  leoet  2000 
cubic  feet  j>er  hotir  must  be  j,nven  tii  keep  tlie  carbonic  acid  at  '5  or  "6  per 
1000  volumes,  and  to  eulirely  remove  the  fa'tid  smell  of  organic  matter. 
When  12o0  or  1400  feet  oidy  were  given,  tlie  carlx>nic  acid  amounted  to  "7, 
'8,  or  -y  per  1000  volumes,  and  the  organic  matter  was  in  sufficient  amount 
to  destroy  -00002  grammes  of  permangimat^'  of  potash  when  1 2  cubic  feet  of 
air  were  drawn  through.  My  friend  I>r  Siiukey,  from  can^'ful  exjierijaenta 
with  a  fan,  found  that  when»  iu  a  ward  iu  the  London  Fever  Hospital  used  as 
a  chapel,  800  cubic  feet  per  head  per  hour  were  supplied,  the  ventilation  wa« 
insufficiont. 

General  Morin,*  from  analysis  of  all  the  observations  made  in  Pons,  and 
from  ex[»eriment8  of  his  ovni,  gives  the  following  amount : — 

Amount  of  fresh  air  U>  be  supphed  per  hcu4.l  j)er  hour  iu  temperate  climates 
in  the  following  circumstances  : — 

Lin  Burnu-ka,        =      30  cubic  metres  by  day —     60  by  night. 
=  1 059  cubic  feet  „      —2118         „ 

„   Workshops,   =      GO  cubic  metres. 
=  2118  cubic  feet. 
„    Prisons,  -  ibid. 

„   Theatres,        -  ibiil. 
„   Schools,         ^      30  cubic  metres. 
-  1059  cubic  feet 
„   Hospitals,      =      80  cubic  metres  *lay  and  night. 
=  2825  cubic  foet. 
„  =120  cubic  motree,  1  j     •      »  r  j 

1  =  4236  cubic  feet,       /  *'"™8  •>"""  "^  •*'*«*"8- 

,.  =1 60  cubic  metres,  )  j     -  - 1 

.  5650  cbic  feet,    '  [  du™g  opidenuca 

The  Barrack  Improvement  CommisHioiiers  order  at  least  1200  cu}>ic  f**t 
per  head  per  hour  to  be  given  in  barracks  at  homo.  Tlie  older  observers 
fixed  muoJi  smaller  amounts.  Piiclet,  in  the  earlier  editions  of  his  great 
work  (De  la  f'haleur),  thought  G  cubic  metres  (  =  212  cubic  feet)  per  head 
per  hour  sufficient. 

Arago  rccoumiendod  10  cubic  metres  per  hour,  or  353  cubic  feet. 

Dr  Reid         „  10     „      feet  |^r  minute,  or  600  per  hour  ;  in  some 

cases,  however,  he  gave  60  cubic  feet  per  minute,  or  3G00  per  hour. 
Hood  recommended      fi  cubic  feet  pfir  minute,  or  300  per  hour. 
Wolpert         „  600  cubic  feet  (Pnissian)  per  hour. 

In  niiucv  which  are  thought  to  be  well  ventilated^  not  less  than  1400 
cubic  feet  are  given  per  hwul  per  hour,  and  if  there  is  much  fire-damp,  as 
much  as  6000  cubic  feet  liave  been  8upplied-+  A  horse  re4uirc8  2460  cubic 
feet  per  hour  at  the  least. 

AlthougK  in  onler  to  give  precision  to  the  subject,  it  is  neceesaiy  to 


*  Rapport  da  la  Cunuuiiuioa  lur  to  Chaufttgs  et  la  VeiitiUtion  ties  BaUniens  du  PaUis  de 
Jfwtice.    Paris,  IStfO. 

t  It  has  been  >UittMl.  fmm  extensive  ohflorrattnnfl,  tlmt.  in  minm,  if  it  \a  wiiihctl  to  kuop  ti]! 
the  grnatMt  ctnergiM  nf  the  men,  no  le«8  than  100  cubic  feet  |ier  ninn  yivr  minute  (=:  WXni  p«r 
hour)  maxt  Iw  invca  ;  if  the  quantity  in  reilncwl  to  cuie-thirrl,  or  even  une-tmlf,  tben-  i»  a  Mriouit 
diuiinutifn  in  the  amount  of  work  done  by  the  men.  Mr  Robert  Slqihonson  even  thought  that 
ino  cubic  feet  per  man  per  minut£  would  not  he  enough.  This  antnunt  inclndeji.  of  course,  all 
the  atr  wanted  in  the  mme  forhoweii.  Ii{;ht)«.  kc.—J*T(>certliitff*'iftfw  tSrU  Knaineevt,  vol.  xit. 
pp.  1S%  ami  3«H. 
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attempt  to  define  the  luiniiuHm  quantity  which  is  nocessary,  there  is  no  doubt 
that  it  is  advantageous  to  hiivo  a  much  lur^ur  aiiiuuiit.  Whea'ver  practicablu, 
we  should  be  contented  with  nothing  short  of  an  almost  unlimited  supply. 


Sub-Sectios  n. — On  the  Quantity  nEQUiRED  for  the  Kbbpiration  and 
Dilution  up  the  Emanations  op  Sick  Men. 

With  regard  to  aick  men,  it  is  impossible  to  say  what  quantity  alionlil  be 
given.  In  some  diseases,  so  much  organic  suljstance  is  throvvai  otF,  that 
scarcely  any  ventilaliDn  is  suSiciunt  to  remove  tlte  uilour.  At  tht"  Hospital 
Beaujnii  iu  Paris,  it  ^'as  shown,  as  long  iigo  as  1847,  thiit  60  cubic  metres 
(  =  13118  cubic  feet)  per  heail  per  hour  did  not  remove  all  udour  from  the 
surgicid  wards  after  dressingrf.  Gm.<si*  mentions  that  a  perceptible  odour 
diffused  from  a  case  of  cancerous  iilci.*.r  in  a  ward  hi  the  llopitid  Necker  at 
Parifl,  idthou^h  the  ventilation  at  thu  timo  was  3500  cubic  feet  per  head  per 
hoiu-;  but  bad  odour  will  perceptibly  taint  an  hospital  wanl  with  a  greater 
allowance  of  air  even  than  this.  Dr  8aukt'y  foiunl  the  wards  in  the  London 
Fever  Hospital  to  Ixj  not  freu  &'0ju  odour  wliou  37^0  cubic  foot  i>ur  head  per 
hour  were  jjaasing  in.  In  the  new  llot-vl  Dieu  at  r'aris,  it  is  intended  to  give 
at  least  100  cubic  metres  (3500  cubic  feet)  per  head  per  huur,  Ijut  it  is 
questionable  whether  this  is  sufficient.  Dr  Sutlierland  believes  that  at  least 
4500  cubic  foet  per  head  |>er  hour  must  be  allowed  when  there  are  many  bad 
cases,  and  especially  siirgicjd  cases  mtb  oj-K'n  wounds ;  and  during  epidemics, 
or  when  hu8[)itiU  gangrene,  pyiemia,  or  erysipelas  are  Hjuvading,  GOOO  cubic 
tVet  at  least  nmst  be  given  j  or,  in  other  words,  the  supply  nnist  be  almost 
unlimited.  The  best  surgeons  now  consider  an  almost  ctmipleto  exposure 
of  jiya-mic  patients  to  the  u|)en  air  the  beat  treatment ;  and  it  is  well  kunwn 
that  in  typhus  fever  and  (to  a  less  extent)  m  typhoid,  and  also  in  smallpox 
and  pla;^nu\  this  complete  exposure  of  patients  to  air  is  the  first  iinportout 
mode  of  treatment,  before  even  tliet  and  medicines. 


Sub-Section  IIL— ^n  the  Quaxtitt  of  Air  uequired  for  Lights,  if  the 
AiK  IS  to  be  kept  Puhe  uy  Dilution. 

Air  must  be  also  supplied  for  lights  il'  the  products  of  combustion  are 
allowed  U\  |>asH  into  the  ronra.  Wolpert  hius  cjilculated  that,  for  eve ly  fubic 
foot  of  gas,  1800  cubic  feet  uf  air  niu.st  be  intiMduct.'d  to  prttpurly  dilute  the 
pruductK  of  cnmburition,  and  tiiis  ia  not  too  inucli  if  we  remember  that  a  cubic 
fiKjt  of  good  coal  gas  prt:)duces  about  2  cubic  feet  of  carbonic  acid»  and  that 
mdpliuric  acid  and  other  substances  may  be  also  formed.  A  common  gas 
burner  will  burn  nearly  3  feet  per  hour,  and  will  cunsnmo  1 0  or  pnibably 
lU  cubic  feet  in  an  evening  (4  lujuiv),  and  therefore  from  18,000  Uj  21,000 
cnbic  foet  of  air  must  l>o  int^>duced  for  this  pur|>ofie  alone  m  the  4  hours, 
uxdesd  the  pnxlucts  of  combustion  are  n^nioved  by  a  special  channel 

Alb  of  oil  demands,  for  complete  comlmHtion,  138  cubic  feet  of  air;  and 
to  keep  the  air  perfectly  pure,  nearly  as  much  air  must  be  introduced  for 
1  lb  of  oil  as  lor  10  cubic  feet  of  gas. 

In  mines,  0(1  cubic  feet  per  hour  are  allowed  for  each  light ;  the  lights 
generally  are  dim,  and  the  amount  of  combustion  alight ;  but  this  seems  an 
extremely  small  amount. 

*  Etude  Compontive  des  Deux  Srst^u  de  ChauOace  ct  de  Ventilalioa,  kc  Viu  C.  Oiud, 
1860,  p.  12. 
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SECTION  11. 
COMPOSITION  OF  AIR. 

It  would  he  occupying  unnecessary  sjiaco  to  enlarge  on  this  subject.  In 
addition  to  oxygon  and  nitrogen,  there  arc  the  following  suhstances  : — ciirbonic 
acid,  watery  vaiwur,  orgjinic  matter.  Perhajjs,  ako,  thu  almost  universally 
tliH'used  Halts  of  soda  should  hfi  reckoned  as  iiornial  constituents.  Altenil  ions 
ill,  or  specihc  staters  of  these  gases  (ozoue,  aut02one,  &c.),  are  couBiderud  under 
the  bead  of  cliinat-e. 

The  amount  of  watery  vajwiur  >-arie8  in  different  countries  greatly,  fkmi  about 
40  per  cent,  of  saturation  to  perfect  batiuiitiou ;  or,  according  to  temperature, 
from  1  to  11,  or  even  12  gmins  iu  a  cubic  foot  of  air,  if  that  expression  may 
bo  admitted.  The  best  amount  for  health  has  not  been  delormined,  but  it  lias 
been  tsupiKjacd  it  sliould  be  from  G5  U)  75  per  cent ;  but  in  many  healthy 
climates  it  is  much  more  than  this.     (!See  Climate.) 

The  normal  amount  of  carbonic  acid  iu  normal  air  ranges  from  '02  to  *05 
percent  (or  from  2  to  Svolumesiu  10,000);  it  increases  sUghtly  up  to  11,000 
feet  of  elevation,  then  detmyitses ;  it  is  slightly  augmented  under  certain  cir- 
cnnistanccs;  as  in  sea-air  by  day,  though  not  at  night ;  the  ditferonco  being 
botwocu  -054  to  '033  per  cent  (Lewy). 

The  normal  amount  of  organic  matter  is  not  known,  if  indeed  it  is  not  to 
bo  cunsidered  \is  au  impurity. 
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SECTION  in. 
IMPURITIES  IN  AIR. 

A  vast  number  of  substances,  vapours,  gases,  or  solid  particles,  continually 
pafls  into  the  atmosphere.  Many  of  these  substances  can  be  detected  neither 
by  fimell  nor  taste,  and  are  inhaled  wnthoul  any  knowledge  on  the  part  of  those 
who  breathe  them.  Others  are  smelt  or  ta»ted  at  lirst ;  but  in  a  short  tinte, 
if  the  substance  remains  in  the  atmosphere,  the  nerves  lose  their  delicacy  ^  so 
that,  in  many  cases,  no  warning,  and  in  other  instances,  slight  wamiug  only, 
is  given  by  Uio  8cn.ses  of  these  atmos])heric  impurities. 

Aa  if  to  comixjnsate  for  this,  a  wondcrfid  aeries  of  processes  goes  on  in  the 
atmosphere,  or  on  the  eurtli,  which  keej>s  the  air  Ln  a  state  of  purity. 

Gases  diffuse,  and  are  carriwl  away  liy  winds,  anil  thus  Ihjcome  so  diluted  aa 
to  be  innocuous ;  or  are  decoiiipased  if  comjKiund,  or  are  washed  down  by 
rain  ;  fl<ilid  milwtances  lifted  into  the  air  by  winds,  or  by  the  asccnaionul  force 
of  cvaiK>mtion,  fall  by  their  own  weight ;  or  if  organic,  are  oxidised  into 
fiimplc  compounds,  such  as  water,  carl>oniu  acid,  nitric  acid,  and  ammonia;  or 
dry  and  break  up  into  ijnpalpuble  particles,  which  ure  wivshed  down  by  rain. 
DiiTusion,  dilution  by  winds,  oxidation,  and  the  tall  of  ndn,  are  the  great 
puriti*^r« ;  and  in  addition,  there  is  the  wonderful  laboratory'  of  the  vegetable 
world,  wliich  keeps  the  carbonic  acid  of  the  atmosphere  within  certain  liniita. 

If  it  were  not  for  the8<!  counterbalancing  agencies,  the  atmosphere  would 

soon  become  too  im])^ire  for  the  human  race.     As  it  is,  it  ia  wonderful  how 

the  inuuBuse  impurity,  which  daily  pusses  into  the  air,  is  eoou   reiiiuved, 

ttcept  when  the  j>Br\'erse  ingenuity  of  man  opposes  some  obstacle,  or  makes 

great  a  demand  oven  nynm  the  purifyuig  powers  of  Nature. 

The  air  passing  into  the  lungs  in  the  necessary  and  automatic  process  of 
}«Bpiration,  ia  drawn  successively  through  tho  mouth  and  nose,  the  faucet, 
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and  the  air-tubtis.  It  luuy  consist,  according  to  circumstauces,  of  tiiattera 
perfectly  gaseous  (as  in  pure  air),  or  of  a  mixture  of  gases  and  solid  {)artiele8, 
mineral  or  organic,  which  have  pii^sed  into  the  atmosphere. 

The  truly  gaseous  sulwtaiices  will  doubtless  enter  the  jiaseai^es  of  the  lungs, 
and  will  meet  there  Tvith  thnt  wuuderful  surface,  covereil  with  the  most  dehcato 
tufts  of  blood-veHaeU,  ujishieMiMl  even,  it  ik  supposed  by  auiiie,  by  epithelium, 
which  stand  up  on  the  surface  of  i>,00O,(K>0,  or  0,000, OOU  air-celU,  and  tlirough 
which  the  blnod  ilowa  M'ith  an  extreme  velocity  ;  there  they  will  he  al«orl)etl, 
and  if,  as  hits  been  calculated,  the  .surfime  of  the  air-cells  ih  as  much  as  from 
10  to  20  .^quai^  feet  (ami  some  have  placed  these  tigures  much  liigher),  we 
can  well  undtjrutoud  the  eaae  and  rapidity  with  vrhich  gasoouB  aubatances  will 
enter  the  bloo<L 

Tlifi  aolid  particles  or  molecules  entering  with  tho  air,  may  lodge  in  the 
mouth  or  noge,  or  may  pass  int^  the  lungs,  and  there  deeoni  f K>se,  if  of  de- 
Htnictible  nature  j  or  may  liissolve  or  break  down  ii"  of  mineral  formation  ; 
or  may  remain  as  80un;eji  of  irrita-tion  until  dislodged  ;  or  perhaps  bwtome 
covered  over  with  epithelium,  like  the  particles  of  carbon  in  the  miner'a  lung. 

If  Buch  particles  loilge  in  the  mouth  or  nofle  they  may  be  swallowed,  ami 
pass  into  the  alimentary  canal,  and  it  is  even  more  probable  that  tliis  ehnuld 
be  the  case  with  all  except  the  lightest  and  most  linely  divided  substances, 
than  that  they  ahnuM  pass  int<t  the  lungs.  Although  incnpiiblo  of  present 
proof,  there  is  some  rea.son  t-o  think  thai  some  of  the  speciHc  poisons,  which 
float  about  in  an  iiii]iiiit!  atuir^sphere,  svich  as  those  which  arise  from  the 
typhoid  or  cholera  evacuations,  may  produce  thcii*  first  effects,'  not  on  the 
lungs  or  blood,  but  ou  tlie  alimentary  mucous  membrane,  with  which  they  ai-e 
brought  into  contact  when  swallowed. 
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SfB-SbOTION  I. SUSPEXDED  MATTERS. 

Nature  of  Suspended  Suheiances. — An  immense  number  of  substances,  or- 
ganic and  inorganic,  may  be  auspendcf!  in  the  atmosphere.  From  soil  the 
winds  lift  silica,  finely  powdered  silicate  of  alumina^  carbonate  of  lime, 
phospliate  of  lime,  aud  peroxide  of  iron.  Yolcanos  throw  Hne  particles  of 
carbon,  sand,  and  dried  mud,  which  passing  into  l!ie  liigher  regions,  may  he 
carried  over  hundreds  of  miles. 

The  animal  kingdom  is  represented  by  tho  debris  of  the  perished  creatures 
who  have  lived  in  the  atmosphere,  and  idso  it  would  appear  that  Uie  ascen- 
sional force  of  evaporation  will  lift  even  ammala  of  some  magnitude  from  the 
surface  of  marsh  water.  The  germs,  also,  of  Vibrio,  Bacteria,  and  Monads  itre 
hirgely  present. 

From  the  vegetable  world  pass  up  seeds  and  debris  of  vegetation  ;  pollen, 
spwres  of  fungi,  mycoderms,  mucedincs,  wliich  may  grow  in  the  atmosphere, 
and  innumemblo  volatile  snbatauce^  or  odours. 

From  the  sea  the  wind  lifts  spray,  and  the  chL«ride  of  sudium  becoming 
dried,  is  so  tlilfuaed  through  the  atmosphere,  that  it  ih  difficult,  on  spectrum 
analysis,  to  find  a  s]i(M-triun  without  the  yellow  line  of  eoda. 

The  work*  and  habiLatioiis  of  man,  however,  furnish  mnttera  probably  of 
much  greater  im[>ortance  in  a  hygienic  point  of  view. 

l*articles  of  carbon  from  jmi>erfect  combustion  of  wood  or  coal,  or  from 
breaking  up  of  masses  of  coal,  are,  of  course,  extremely  common  ;  Htarch-ceUs, 
among  all  bi-ead-eating  nations,  appear  scarcely  less  so.  In  manufacturing 
districts,  or  in  certain  trades,  there  may  be  cotton  fibres,  hair,  particles  of  wool, 
particles  of  iron,  steel,  alone,  clay,  <&c.,  &c.,  and  the  difluaion  of  these  particles 
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plays  a  vexy  prominent  pari  in  the  production  of  lung  diseases  (bronchitis, 
emphysema,  phtliisis),  nnd  oC  slomacii  diseases  (dyspeiwia). 

In  addition  to  tliis,  dri«-*d  or^unic  substuneos  atv,  Likt^  lino  particles  of  soil, 
lifted  from  the  gniund  l>y  wiiid,  and  are  possibly  carried  for  some  diatanre. 
In  some  such  way,  in  all  probability,  certain  diseases  are  prupap;;it<'d,  the  dried 
anbrttaiicc,  as  for  example,  the  evacuations  of  cholera  or  dyriuritery,  floating 
through  tiio  air,  and  b^inj^  finally  swallowe<i  or  inhaled  into  the  lungs. 

Thti  specific  poison  uf  smalliwx  derived  l'n.>ni  the  skin  ;  of  scarlet  fever  de- 
rived from  the  skin,  throat,  urine  (1) ;  of  ineashis  derived  from  the  skin  and 
lungs  (?),  &c.,  must  also  lie  moieculur  organic  matter,  or  even  formed  cor- 
pus<;les,  thougli  as  yet  they  havo  not  been  re<y>r;niBtHi 

But  not  only  are  such  impalpable  hue  dry  powders  lifted  into  aiifl  carried 
in  the  air,  but  orguniiied  |»iu-ticletf,  still  retaining  their  form,  niny  be  liftiNl  by 
the  force  ofevapor.ition  of  water.  Eiselt  discovered  pus  cells  in  the  air  of  an 
ophtliatmJc  wanl ;  and  epithelium  Ci-Us  are  fuuud  in  all  ill -ventilated  rooms,* 

The  extent  to  wliit-li  pus  or  epithelium  ci41h  contribute  in  forming  the  or- 
ganic matter  which  accunuJates  in  badly  cleaned  hot^pitals,  is  shown  by  the 
oxiwrimeniw  of  Chalvet  in  the  Avards  nf  St  Louia.t  The  »lust  collecte<l,  when 
the  wards  were  being  cleaned,  was  found  iii  one  oxi>eriment  to  contain  36  per 
cent  of  organic  uuUter,  and  in  anulher  experiment  46  per  cent.  This  organic 
matter  consisted  in  great  measure  of  epithelium  cells;  when  burnt  it  gave  out 
an  odour  *tf  horn,  when  moiatened  and  allowed  to  decompose  it  gave  out  a 
fcetid  putrid  smell. 

I  have  examined  the  air  of  various  l^arracks  and  military  hospit^ds,  and 
have,  deteeteii  largti  qiianLitiea  of  epithelium  from  the  Bkin^  ami  f>orhapa  the 
miiuth  ;  particles  of  cott^m,  wool,  imd  other  matters  of  unctxtain  origin.  Drs 
Krank,  Hewlett,  St  John  Staidey,  EJaynes  Reetl,  De  Chaumont,   M 'Cully, 
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ScAk  ai  lOOUit  of  u  Inch. 
Pig,  9.— Suspended  mfttter  In  the  air  of  the  Bomckn  At  Gravesend. 

and  others,  of  the  Army  MedicAl  Service,  Imve  also  ma*l(!  ntany  ex|»eriment« 
on  this  point.  The  Hgure  given  above  is  a  cf»py  of  the  woodcut  given  in  the 
excellent  |ia|>er  on  the  ventilation  of  the  Itarmcks  at  (.Imveseud,  by  iMosars 
Hewlett,  Stainley,  &  itoed.  % 


*  First  de1erU*d  by  r>iin«iaK  Thrimhoii  in  tlie  air  of  n  cholpm  wanl  in  184U  and  in  1854. 

+  Ann.  d'Uyciriio.    July  1862,  n.  2^0. 

;  Army  Mwlicnl  Ri-portB  for  I8K0  and  184J1.     VenlilaCiun  nf  the  Biirraik*  nX  Gnivpsond.  Kv. 
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In  all  taiiilwl  atiiiosplitjres  oi'  tliiM  kiinl,  il  wuuM  appwir  Ltmt  the  gonna 
of  infusoria  abound  to  a  much  gi-witer  extt'ut  thtm  in  pure  uir.  It  aet^ma 
prolwbiti  Ihut  tlie  discovery  of  eoHpt-iiLliid  luattyrs  of  this  kiml  will  liiatl  U) 
most  ini|>ortrtnt  rcsulla.  The  posnihiU'ty  (»f  ji  dirtM-t  tnLTisfort'iicn  from  Ixuly  to 
body  of  cblls  undergoing  special  chemical  chiiagcs  is  thiia  pliuod  l»eyond 
doubt,  and  the  doctrine  of  contagion  receives  an  additional  i-Iuciiliition.  It 
remains  to  be  «uen  whether  i)U!*  and  ej>ithelium  cells  becoiuiiig  diiinl  in  the 
atmoBjilit^re  cuu  ftg:iin,  ou  expuaure  to  witmith  tuid  lurjmLuiv,  underj^'o  tlie 
chemical  changes  which  hud  Ik-cu  iuteiniptod,  or  wlu'tln'r  they  wouhl  not 
mther  brejik  down  uito  iitipalpuhk;  |>:irtiLdi!H,  and  he  then  totally  oxidised 
and  deytroye<h  It  is  now  ^'onomlly  luinutteil  tluit  protfjphytc-'^,  Uku  the  /';■<)- 
/ororrMn  2}hjvififittf  may  be  ilried  and  yet  retain  their  viUdity  even  for  years, 
and  may  l)o  blown  about  in  atnioHpheric  currents  j  Itut  it  would  not  bo  right 
to  infer  a  similar  power  on  the  part  of  ej)ithelium  or  pus  cells. 


Sub-Sbotiok  il — GA8K0D8  Substances. 

A  great  number  of  gasoa  may  pass  into  the  atmosphoro  either  &om  natural 
causes  or  from  the  works  of  man. 
Compounds  of  carbon — 

Carbouie  acid  (abnormal  if  cxceoding  5  in  10,000  parts). 
Carbouio  oxide. 
Carbui-etted  hydrogen. 
Peculiar  substances  (gaseous)  in  sewage  air. 
Compounils  of  8idi)hur — 
fclulphunjufl  acid. 
Sulphuric  aciil. 
Sulphuretted  hydrogen. 
8idi>hm't!t  of  ammonia. 
Ilisidjjhidii  of  carbon. 
Compounds  i  >f  chlorine — 

Hyih-ocldoric  ncid. 
Compounds  of  nitrogen — 

Aimnonia  and  acetate  and  Bulpliurot  and  uarlwuKite  of  animouia  (normal 

in  small  amount?). 
Nitrous  acid. 
Nitric  aci(L 
Compounds  of  phosphorus— 
Phn«p]uinitted  hydrogeiL 
Clonic  vapours — 

Of  the  exact  composition  of  the  vapours,  nhv.n  fintitl,  which  arise  from 
viirious  deoomiMjsing  animal  matters,  little  is  kjiown.  The  vajHiurs 
of  sewage  have  been  examined  by  Odling,  and  wt^rc  found  to  bo 
cartMvamnioiiiri.'ah  containing  more  carljou  than  methylamine,  and 
less  than  ethylamine. 

Subjection  m. — Nature  op  Imfuritibs  xn  Certain  Special  Cases. 
Air  ViiinU'd  by  Reapiration. 

An  adult  man,  in  ordinarj'  work,  gives  off  in  twenty-four  hours  from  12 
to  16  cubic  feet  of  carl>onic  acid  giu?,  and  also  oniita  an  undetermined  qunn- 
iity  uf  carbonic  acid  gas  by  the  skin. 
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The  amount  of  carbonic  acid  iu  pure  air  being  asancied  to  be  on  au  average 
0'4'por  1000,  or  4  volumes  per  10,000,  the  quantity  in  the  air  of  respiration 
is  afl  follows : — 

Pot  Mm  volumes. 

Barrack  (un ventilated)  in  London  (l^oscoe),  1*342 

»»  »j  »)       (     u     )i        -  1*189 

„                 „                Chatham  (P^ife),        .  1-95 
Militaiy  hospital  at  (Fort  Pitt)  Cluitham — numer- 
ous obsen'atioiis, 1-800  to  0'600 

Hospital  at  Xetley  (numerous  observations),       .       '800  to  '600 

General  Hospital,  Madrid,  .  .  3*2  to  4-3 

boys' school  (Roacoo) — 22,141  cubic  feet,  and  1G4 

boys  for  2J  hours,  with  bad  veutilatiou,  .  2*371 

Boys' school  (lioscoe) — 4640cuhic  feet  and  G7  boys,  3*100 

Air  of  a  crowdtnl  meeting  (Roacoe),    .         .         .  3*65 

bleepiug-room  in  iSalj)etrii!re,      ....  4*000 

, 5-000 

„  Madrid  (Da  Luna),  .         .4-8 

Schoolroom— 10,400    cubic   feet    and   70    girls 

(Pottenkofer), 7*230 

Horse  stable  in  Ecole  Militaire,  with  badly-cloaing 

doora, 7*000 

The  carbonic  acid  of  respiration  is  ecjually  diifused  through  the  air  of  the 
room  (Lasftoigne,  Pott/cnkofer,  Rascoo) ;  it  is  very  ra|)idly  got  rid  (if  liy  opening 
windows  (Gtire),  and  in  thia  respect  differs  fixim  the  orgaiii*:  matter,  and  pro- 
bably from  the  watery  vapour ;  neither  appear  to  diffuse  rapidly  or  e<iuably 
tlirough  a  room. 

By  the  skin  and  lungs  piw*  fliT  from  25  to  40  ounces  of  water  in  24  hours, 
to  maintain  which,  iu  a  state  of  vupour,  211  cubic  feet  of  air  per  hour  is  necos- 
eary  on  an  average.  Of  coxirse,  however,  temperature  and  the  hygrometric 
condition  of  the  air  greatly  modify  tMs. 

Organic  matter  is  also  given  off,  the  amount  of  wliich  has  never  been  pre- 
ciaely  detcrmlnrd,  and  has  betJii  variously  estimated  at  from  10  to  240 
grains.*  Perhttps  id  present  it  may  be  a]>proximatc4y  statetl  at  30  gmins  per 
diem  for  each  adult.  This  organic  matter  must  ho  jitirtly  suspended,  and  is 
made  up  of  small  particles  of  epithelium  ami  fatty  matters  iletju^hi+d  from  tliu 
skin,  and  ]>artly  of  on  organic  vapour  given  off  from  tlie  lung.s  and  mouth. 
The  ctrganic  matt^^r  from  the  lungs,  when  dmwn  thnjugh  Hulphurio  acid, 
darkens  it ;  through  ponnanganate  of  potash,  decolorises  it,  and  IhrtfUgh  pure 
water,  renders  it  offensive.  Ccdleeted  from  the  air  by  condensing  the  watery 
>ur  on  the  sides  of  a  globe  containing  ice  (as  by  Tjiddei  in  the  wards  of  the 
mta  Maria  Novella),  it  is  found  tu  be  precipitated  by  nitmte  of  silver,  to 
blacken  on  platinum,  and  t*i  yield  aTnmf>nia.  It  is  therefore  nitrogenous.  It 
bjia  a  very  fwtifl  smell,  and  tliis  is  retained  in  a  room  for  so  long  a  time,  some- 
timea  for  four  hours,  even  when  there  ia  free  ventilation,  as  to  show  it  is 
oxidised  slowly.  It  ia  probably  in  combination  with  water,  for  the  most 
hygroscopic  substances  absorb  most  of  it.  It  is  al  tsorbetl  mr3st  by  wool,  feathers, 
damp  walls,  and  moist  paper,  and  least  by  straw  and  horse-hair.     The  colour 


*  Rfiporton  HygieDeio  the  TmuMKilionB  of  the  Arocrifan  Medical  Aj»nciation,  1850.  Cal- 
culJitin){  ou  the  Ui^er  nomher,  which  is  in  ill  pn.il>a1iility  much  exa^Q^ratcd,  the  Anteriran 
nporteri  have  atavnl  that  300  {tersons  in«n<Ung  12  hount  liaily  l>6tween  de^-kx  on  IwianI  ship, 
will  onui  Ui  thirty  days  187  lbs.  of  animaJ  matter  ;  and  that  an  onny  of  90,000  men  would  omit 
in  one  dfty  893  Iba.,  or  in  oiw  year  304,166  lbs. 


76 


AIU. 


of  the  tfuhataiux"  iiilluences  its  absorption  in  tho  following  orJer  ; — black  uioet, 
then  Itluo,  ydlow.  tind  white.  It  is  jii'uliahly  iK»t  a  ^iifi,  hut  is  mtdecular,  ami 
flouts  ill  cluLuls  tlirou^li  the  air,  as  the  udour  is  evidfutly  not  always  equally 
dirt'uaod  through  a  room.  Thin  i[uantity  is  in  n<i  vury  cluBe  relation  to  the 
carbonic  acid,  thougli  a  hirge  quantity  of  Ci\  derived  IVoin  respiration,  always 
indicatt'a  a  large  quantity  of  organic  matter.  In  a  njoin,  the  air  of  wliich  is  at 
first  perfpctly  pure,  but  in  vitiated  Vjy  re.sjjiration,  tho  tinn-d!  of  oi-j^mnic  matter 
is  generally  very  ptTcii[jtilile  wht'U  the  CO^  rt-atjliuM  '7  jilt  lUOO  vuhuuos,  and 
is  vp.rj' strong  when  thn  <.■(>„  anmnnts  to  I  [n>r  ItlOO.  From  exp<'riniout><  madeat 
Graveseni,  Neth^yj  and  Ililscn,  by  variuiia  medical  ulHcfiv^,*  it  ha.s  been  shown 
tlmt  thfl  amount  of  ]>i'niiangtumt'e  of  jiotassimn  destri>yt_'d  by  air  diuwn  through 
its  solution  is  generjdly  in  proportion  to  thw  amount  of  earbonic  acid  of 
respimtion. 

It  is  indeed  asserted  by  Oaultier  de  Claubry  (Ann.  d'Hygi^ne,  April  18G], 
p.  348),  that  in  barracks,  some  minutes  only  aiU-r  t!ie  soldiers  had  entered, 
tho  smell  of  organic  matter  was  perceptible,  though  ther«  was  at  tliat  time  no 
augmentation  in  carbonic  acid. 

Assiuning  that  the  organic  nmtt^^r  lias  an  effect  on  the  pennaugauate  of 
potash  eqiial  to  that  wiiich  sugar  has,+  Dr  Angus  8nuth  has  calcuhitoi]  the 
amount  of  oi^auic  matter  to  be — 
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Beeides  the  gaseous  products  strictly  derived  from  the  lungs,  the  air  of  most 
dwelling-rooms,  when  examined  by  the  aeroscope,  is  found  to  contain  many 
epithelium  cells ;  many  of  those  are  evidently  derived  from  the  skin  ;  they  an^ 
nibbtul  off,  and  then  tloat  tlirough  the  air.  Some  of  the  cells  are  smaller  and 
roundwl,  and  are  eitlier  nuclei  or  aro  from  some  jjarts  of  the  mr-tubes.  Frag- 
inents  of  cotton  fibm,  wool,  tfkc.  Sec.  are  also  found.  The  plate  shows  some 
of  these  objecl-s  found  by  Alefciars  Hewlett,  Stanley,  and  Keed  in  the  barracks 
ut  Uravcsend.     (See  tig.  9,  p.  73.) 


Air  of  SicJc-RiMimfi. 

In  luhlition  to  being  vitiated  by  rcspiratioUj  tho  air  of  8ick-nx>ms  is  contii- 
miuat-ed  by  the  alnuuhuit  exhalations  from  tho  bodies,  and  by  tlie  efHuvia  frtMu 
dUtharged  oxcretinns.  The  quantity  of  orgimic  matter  is  known  to  be  im- 
mense, but  it  is  diilicult  at  prftieut  to  give  a  (juiuitilative  statement.  Moscati, 
who  (in  1818)  condensed  the  watery  vapour  of  a  wani  at  Milan,  desf^ribes 
it  as  being  slimy,  and  as  ha\-ing  a  niarshy  smeil.  The  peculiar  smell  of  an 
hosftital  is  indeed  very  renmrkablo,  and  it^s  siniiUrity  in  hospitids  of  dilfcrent 
kinds  seems  to  show  that  the  o<1orouti  substance  has  a  similar  cum^>o^itiou  in 


*  By  AfwisUnt-SurRVonn  Hewlett  (Bombay  Armv),  Stjuilpy  <StAff),  Baynu  Reed  (12th 
Regiment).  InncA  (IBtli  Lancotv),  Venaing  (\ft  Life  GuanU),  Martin  (StAfT),  uid  De  Cbaimiont 
|8tJiff.Hiin?..nni. 

+  '  tlic*.»>  iiiintliera,  it  must  l»  rememberc^t  tbnl  they  involve  an  assumption  tif  tlu- 

P'i'  ion  oC  siiuar  aui)  organic  matter.     It  is  porlm^is  wfer  to  (jjtpre.sa  the  relation 

i-''  i      ■  ti  tliB  pf^rnianganate  and  nrf^uic  matter  by  ittatnig  the  aininmt  of  air  iiece.'wjio' 

u  iUH.'olori«e  a  tletinitr  amotuit  orpemiaugomite. 
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many  cases.     The  reaction  of  ozono  appears  not  to  ha  given  in  such  an 

fttmoHi)hero. 

Devergie  found  an  "immense  amount"  of  organic  matter  in  the  air  in  the 
virinity  nf  a  patient  w*itli  hospitjil  gangrono. 

The  Composition  of  tlie  tlui^t  of  a  ward  in  St  L^ilis  in  Paris  examined  by 
Chalvet,  has  been  already  noticed  (p.  73).  The  dust  collt^cted  in  hospi- 
tals from  the  akin  is  stated  by  OnUleton  to  Tjo  full  of  eporules  of  die 
Triclic»phyton. 

Much  interest  was  excited  in  1849  by  thp  discovery  by  Drs  Brittan  and 
Swayno  of  Clifton  of  lx>diea  very  like  fmigi  in  tlie  air  of  a  cholera  ward  ; 
later  reaearchca  lead  to  thfi  opinion  tliat  this  ohson'atinn  was  ]ierfoctly 
correct,  though  the  coimection  betwetn  these  fungi  and  cholera  is  still 
quite  uncertain.  In  1849,  also,  T)r  iJundits  Tlionwon  di*ew  the  air  of  a  cholera 
Trard  thnnigh  snliihnrir  arid  ;  vjirinus  HUHpt^idetl  substances  were  arrested  : 
Btarch,  woolliin  fibri's,  epitlHdiiniu  luui,'!  nr  spoifjs  i>f  funjji  and  vibriones. 
Some  of  the  AC  bodies  worn  ftmnd,  bovvuvur,  in  the  ojion  air. 

The  scaly  aud  small  i-ound  u[»iLbi.'Ha  found  in  moat  rooms  are  in  large 
quantity  in  hospital  wards,  and  probably  in  cases  where  there  is  much  expec- 
toration or  exiHjsure  of  pus  or  purifomi  fluids  to  the  air,  the  quantity  would 
be  still  larger. 

Considering  tlmt  the  plenm-pnoinnonia  of  cattle  is  prol>ftb!y  propagated 
through  the  ])U3  and  epithelium  cells  of  tlift  sputa  passing  into  the  air-cells 
of  other  cattlti ;  that  even  in  man  thcrt)  is  some  evidence  of  a  pneumonic  or 
phtliisical  disease  being  contagious  (l^r^'son — Cases  in  the  Mediterranean  Fleet), 
the  tioiiting  of  these  cells  in  the  air  is  wtirthy  of  till  altentiiui.  Il  may  explain 
some  of  those  curious  instances  of  phthisis  Iwing  tt]t|}arently  communicated. 
In  uiUitiuy  granular  uonjmictivitis  (gray  granulations),  the  remarkable  efl'ect 
of  ventilation  in  arrestin;^  the  s^jread  (Stromeyer)  seems  t^)  show  that  we  have 
here  a  similar  case,  and  that  ventilation  acts  by  diluting,  oxidising,  and 
drying  the  cells  thrown  off  from  the  conjunctiva;.  In  many  other  diseases 
somewhat  similar  conclusions  can  be  drawn. 


Produds  of  Combustion. 

The  products  of  firing  pass  out  into  the  atmosphere  at  large;  those  of 
lighting  are  for  the  most  part  allowed  to  dis.seminate  in  the  room. 
Coal  of  average  quality  gives  off  in  combustion — 

1.  Carbon. — About  I  per  cent,  of  the  coal  is  given  ofl*  as  line  carlx)n 
and  tarry  particles.  Angtis  Smith  found  in  the  air  of  Manchester 
1  grain  in  a  cube  of  17,853  feet.  0 

2.  Carbonic  acid.— In  old  Paris,  li*)ussingnult  calcidated  that  2,500,000 
cubic  metres  of  CO,  were  given  out  from  combustion  alone ;  and  in 
Manchester,  i\jigus  Smith  lias  calcukted  that  15,000  tons  of  car- 
bonic acid  are  daily  tlimwn  out 

3.  Carlwnic  oxide. — The  amount  depends  on  the  perfection  of  combus- 
tion. 

4.  Sidphur  and  sxdphurous  and  sulphuric  acids. — The  amount  of 
sulphur  in  coal  varies  from  A  to  G  or  7  per  rent.  In  tho  air  of 
Manchest^'r,  A.  Smith  found  1  grain  of  sulphuric  acid  in  3000  and 
I07G  cubic  feet.  Owing  to  the  presence  of  these  acids,  the  air  and 
water  fidling  through  it  have  an  acid  reaction. 

5.  Sulphuret  of  carbon. 

6.  Ammnnia  and  Rulphide  of  ammonia. 
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7,  Ilydro-sulphuric  acid  (aometimes). 

8.  Water. 
•fVom  aomo  manufactoriea  there  pour  ont  much  greater  quantities  of  SOj 

(copperworks),  arst'iiiciil  fumes,  aolpliurt'ttci!  hyilr(j|j;en,  carbonic  oxide,  &c 
For  oonijilete  comhuation,  IB>  of  coal  demands  aVuit  240  cubic  foet  of  air. 
Wood  produces  carbonic  acid  and  oxide  and  water  in  largo  quantity,  but 

few  compounds  of  sulphur,     lib  of  dried  wood  demands  about  120  cubic  feet 

of  air  for  completo  combustion. 

Coal-gas  is  composed  of : — 
Hydrogen,    ..... 
MiLFBh  gaa  (light  carbupotted  hydrogen), 
Carbonic  oxido,        .... 
Olefiant  gaa  (ethylene), 
Acetylene,     \ 

Tetrylene,      ^  •  •  ■  • 

Sulphuretted  hydrogen, 

Kitrogen,      ..... 
Carbonic  acid,  .... 

Sulphurous  acid,       .  .  .     \ 

Ammnnia,  or  pulphide  of  ammonium,    !- 
Hifiuljibide  oi*  carbon,  .  .    I 

In  some  analyseH  the  carbonic  oxide  has  been  as  high  aa  II  per  c^nt,  and 
the  light  carburx^tteil  hydrogen  56  j  in  such  ca80.s  tho  amninit  of  hydrogen  is 
smidl.  An  niurh  jip  GO  grains  of  sulphur  have  been  found  in  100  cubic  feet  of 
;_'.».s.*     Thi^  Prtrliaineiitjiry  tnaxiiiuim  is  20  grainfl  in  100  rnbic  feet. 

When  tlii>  ^a^  is  i^irtly  burnt,  tho  hy*:lroge.n  and  light  and  heavy  carhu- 
rettrd  liydn^gi^UH  are  almost  dostpoyr-il  j  nitrogen  (07  ]wr  cent.),  water  (1*j  pi^r 
cent.),  carbonic  acid  (7  per  cent.),  and  carbonic  oxide  (5  to  0  per  cent),  with 
sulphurous  acid  and  ammonia,  being  tho  principal  resultants^  And  tho^e  pro- 
ducts escape  usually  into  the  air  of  rooms. 

According  to  the  quality  of  the  gas,  1  cubic  foot  of  gas  will  unite  with  fiom 
■9  to  1'64  cubic  iwi  of  oxygen,  and  prndnees  on  an  average  2  cubic  feet  of 
carbonic  acid,  and  from  2  to  5  grains  of  sulphurous  acid.  In  other  words, 
1  cubic  foot  of  gaa  will  destroy  the  entire  oxygon  of  about  8  cubic  feet 
of  air. 

Oil. — A  lamj>  with  a  moderately  good  wick  burns  about  154  grains  of  oil 
[Mir  hour,  consume.^  the  oxygen  of  about  3*2  ou\)ic  feet  of  Jiir,  and  proiluces  a 
little  morc  than  J  a  cubic  foot  of  carbotiic  acid  ;  lib  of  oil  demands  from  140 
to  160  cubic  feet  of  air  for  complete  cambustion. 

A  candle  of  0  to  the  lb,  burns  per  hour  about  1 70  grains. 

The  products  of  the  combustion  of  coal  and  wood  pass  into  the  atraosphero 
at  large,  and  usually  are  at  once  largely  diluted.  Even  in  the  smoky  air  of 
Manchester,  tho  carbonic  acid  does  not  exceeil  on  an  average  the  nonnal 
amount  (Uoacoe).  Though  on  a  verj'  still  day,  Smith  has  found  it  as  high  as 
1  '2  per  1000,  in  London  ;  on  a  wmdy  day,  it  was  3,  and  probably  is  not  often 
above  'ft.  In  Mancliester,  Roscoe  found  a  mean  of  "30  volunirH  per  IdOO.  In 
a  dense  fog  in  Manchest^T  the  amount  was  '0  per  1000.  Mean  for  London 
was  '37  per  1000  volumes.  In  Paris,  Biiussingault  calculated  that  the  whole 
of  tho  enormous  amoimt  of  c^irbonic  acid  forn)ed  in  tiventy-ftnir  hours  was  dis- 
sipated in  tlie  same  time.     At  Madrid,  however,  the  oWrvations  of  liumon 


*  Chemical  News,  Harub  1865,  p.  154. 
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da  Luna  show  that  aeration  U  less  complete,  and  that  the  amount  of  carbonic 
acid  avemgea  "517,  and  may  rt*aL'.h  "8  per  lOOO  vnUimes.  Stilly  diffusion  and 
the  ever  moving  air  ra|*idl3'  purify  llie  ahnospherc  Crom  carlxmic  acid. 

It  is  not  80^  however,  with  the  suspended  carbon  an<l  tarry  matters,  which 
are  too  heavy  to  drift  fur,  or  to  ascend  liigh.  As  a  rule,  the  particles  of  earbon 
are  not  found  higher  than  t>0()  fevt ;  and  the  M-ayit  accuniulfttos  in  the  lower 
strata  of  tlie  atmospliert^  can  l>e  seen  l>y  looking  at  any  lofty  buihling  in 
London.  Tlie  air  of  London  is  so  lomie<l  with  carbon,  that  even  w  hen  there 
ia  no  fog,  jtarticles  o^n  lio  loUectwl  on  Pouchet'a  aeroacope  when  only  a  verj' 
small  c^uautity  of  air  ia  ilrawu  through. 

.StilplmrooB  and  sulphuric  acid  also  appi^ar  to  be  less  rapidly  removed,  as 
Angus  Smith  found  a  very  perceptible  ciuantity  in  the  air  of  Manchester ;  and 
the  nun  water  is  ot'tcu  made  aciil  from  tliid  cauBO. 

ITie  products  of  goH  combustii.ni  are  for  the  most  part  allowed  to  escape 
into  rooms,  but  certainly  this  should  never  be  allowed. 

Products  of  Sewaije  Matter. 

Ordinary  London  8owago  disengages  from  1  to  1  ^  cubic  inches  of  gas  per 
hour,  per  gallon  (Letheby),  consisting  of: — 

Light  carbun^tted  hydrogen,  ...  73  per  cent. 

Carbonic  acid,  .  .16 

Ifitrogeu,        .  .  .10 

Sulphuretted  hydrogen  (variable),  .  2  to  3  per  cent. 

Ammonia  and  sulphide  of  ammomtun. 
A  jmtrid  organic  vapour. 

The  liquid  which  collecte  on  the  walls  of  sewera  is  alkaline  from  ammonia 
and  verj'  offen.sive  from  organic  matter.  The  organic  vai)our  is  carlio-iun- 
moniacaL  In  sewer  water  tliis  putrid  Hu]>t«tauco  is  found  to  contain  more 
carbon  than  metbyhimine  (C^^H^N)  =  ^(lI^Me),  and  less  than  ethylominc 
(C,II,N)=  N(II^e).— <UdUng.) 

The  air  in  sewers  varies  of  course  very  much  according  to  ventilation.  It 
is  often  alkaline  from  ammonia.  The  oxygen  has  been  known  to  be  reduced 
to  \'6'b  per  cent,  or  to  be  in  usual  qujuitity.  The  carbonic  acid  nuiy  reach 
2  or  3  per  cent,  and  the  Piilphiirettod  hydmgen  3  per  cent.  (Panint- 
Duchatelet)  or  more;  ammonia  ur  sulphide  of  ammonium  is  generally  present. 
Organic  matter  reckoned  in  Angus  JSiuith's  mode  (1  grain  =  1  grain  of  sugar 
in  the  effect  on  permanganate  of  potash),  may  reach  1  grain  in  GO  cubic  feet. 
Fungi  and  germs  of  infusoria  abctuiui,  and  meat  and  milk  taint  rapidly  when 
exposed  to  sewage  air.  Tlio  putrid  vapours  ore  very  quickly  abeorlx'il  by 
charcooL 

The  asphyxiating  gases  of  sewera  appear  to  be  carbonic  acid  gas,  and  sul- 
phuretted hydrogen,  and  sulphide  of  ammonia  existing  in  large  quantity. 


Air  of  Churchwards  nml  Vaults. 

The  decompositiou  of  bodies  gives  rise  to  a  very  large  amount  of  carbonic 
acid.  It  has  been  calculated  that  when  intramural  burial  wjvs  canied  on  in 
London,  2J  millions  of  cubic  feet  wore  disengaged  annually  from  the  52,000 
botlies  then  buried.  AmmonLi,  and  an  offensive  putrid  vapour  are  also  given 
off.  The  air  of  most  cemeteries  is  richer  in  carbonic  acid  (7  to  '9  per  1000, 
Kamon  da  Luna),  and  the  organic  matter  is  perceptibly  krge  -when  tested  by 
permanganate  of  potash. 
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Air  tit  thtf  Holda  of  Shijfg. 
Tho  air  in  tho  hoM**  nf  ships  is  coniixmnded  of  t*x.lmlfttioTiH  from  the  wond, 
bilgowater,  and  cargo.  Owing  to  tlie  iLsual  coolness,  and  cornpanilivc  iin- 
mubiliiy  of  tho  air,  it  ofU^n  hei^onifia  extremely  ftuil.  The  composition  is  not 
known,  but  the  smell  of  sulphurett-ed  liydrogen  is  very  perceptible,  and  wliite 
paint  iti  bLickeued. 

Air  n/  Mi'ntn. 
In  tho  metalliferoufi  mines  the  air,  acconling  to  Angus  Smith,*  is  poor  in 
oxygen  (20*5  per  cent.  Bonietimes),  and  very  rich  m  wirbonic  acid  (7 '85  per 
1000  volumea  on  a  mean  of  many  experiments).  It  also  contains  organic^ 
matter,  giving,  when  burnt,  tho  smell  of  hunit  feathere,  in  uncertain  amonnt. 
These  impurities  arise  from  respiration,  combustion  {nmi  lights,  and  from 
gunpowder  bb-wting.  Tliia  latter  process  adds  to  the  air,  in  addition  to  car- 
bonic acid,  cjirbonic  oxide,  hydrngen  and  HalphuietlL-d  hydrogen,  variou.s  solid 
[Hirticlea,  consisting  of  sii3p<?nfled  salts,  which  may  aniount  to  as  nnich  fw 
3  grains  in  each  cubic  foot  of  air.  These  susjMjruled  gubfltanrea  are  especially 
sulpliate  (jf  potash,  carbonati^  of  pota^th,  hy|WAulphite  of  jMitaah,  sulphide  of 
potnaeium,  Bulphocyanide  of  potassium,  nitrate  of  potash,  carbon,  sulphur, 
Atid  aesi^uicarbouato  of  ammonia. 

SECTION  IV. 
FEnMENTATIVE  OR  SEPTIC  CONDITION  OF  THE  ATMOSPHERE. 

Tlie  ob-sorvations  of  Schroeder,  and  especially  of  Pasteur,  are  likely  to  have 
a  very  important  intluencc  on  the  doctrijies  of  Etiology.  It  must  now  b« 
admitted  that  countless  germs  of  vegetables  and  infusoria  exist  in  the  air,  and 
ilovelop  whenever  they  tind  an  appropriate  nidxis.  The  germs  of  h'tcU*riuiii 
ttmio  are  in  great  abundance ;  those  of  the  AftjcmiermA^  Mneuiitu^^  and 
TontUe  are  also  very  common.  According  U>  Paste\ir,  during  tliis  development 
they  produce  those  chemical  changes  which  have  ordinarily  been  rcferreil  to 
tlie  action  of  oxygen  alone.  iSome  of  these  infu8*5rial  ferments,  such  as  the 
Iljicteria,  require  oxygen  for  their  action  ;  others,  like  the  Vibrios,  develop 
only  when  there  is  no  oxygon.  In  either  case,  all  that  they  require  is  an 
organic  menstruum,  and  then  either  the  one  set  of  fermonta  or  the  other  comes 
into  i>lay,  and  eilluT  ^irftduces  tho  fermentative  eliangcs  and  putrefaction,  or 
invariably  accompimies  them.  The  amount  of  these  germs  in  the  air  appears 
Ui  bo  in  prrjfwrtion  to  the  orgoiiic  impurity  of  tlie  atmosphere,  since  organic 
fermentable  liqui<ls  change  very  slowly,  or  not  at  aU,  wlien  exposed  to  calcined 
air,  or  to  the  |>ure  nxountain  air,+  but  very  rapidly  when  exjiosed  to  vitiated 
air.  A  ]>ulrid  emanation,  acting  for  a  very  short  time,  suffices  alone  to  change 
milk  (Sander»^Ju),  or  to  coiumeuce  putrefaction  in  meat  According  to 
Pasteur,  diMepcnt  kinds  of  chemical  changes  are  brought  about  by  ilittoreut 
germs  ;  tho  alcoholic  fermentJitioAis  by  the  Tonda  ;  the  acetous  fermentation 
by  the  Myt'od*'rmn  (lesti ;  the  lar-tic  acid  by  another  kind  ;  the  Itutyric  acid 
fermentatii:>n,  not  by  a  vegetable  but  by  a  Vibrio,  which  can  not  only  live 
without  air.  but  dies  in  it. 

The  septic  condition  of  the  atmosphere,  as  T)r  Sanderson  has  tennwl 
it,J  derives  importance  from  the  possibility  of  it*j  being  conceme*!  in   the 


•  Report  on  Uhuw,  Blue.Hnok.  1864. 

tOii  lliift  jiftint  Pa«1eui-*9  ob^M^rvntiijns  h»ve  hw>ii  tlMtieti  by  »thern  (Poucbet,  fcr.K  liut  tli» 
Mn  »•  tit  pviil»-n<-i'  Reenw*  to  lu-  i\t  invaont  in  his  favour. 

;  tlcTitw  oil  Hip  MygieitP  "1  llnbtt-itions,  in  lh<-  Bril.  iii'l  F'T.  M*^il.  CJiir.  Rev.,  Oct.  1861. 
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production  of  Bome  of  the  fio-callod  z^rmotic  diseost^.  It  hoa  been  lately 
iisserU-d  by  Oavaiupjt  that  the  '*  saug  d«  rate,**  or  splenic  upoplexy  of  the 
ahwjp,  is  owing  to  the  presence  in  the  blood  of  Bacteria,  and  that  sheep, 
mbhita,  an<l  liorsea  can  be  inoculated  by  transferring  the  Bacteria.  The 
Bacteria  is  made  up  of  straight,  cylindricaJ,  stiif,  free  filaments,  j^Viv*^'*  "^^'^ 
yJjTfths  of  A  laiUimtjtre  in  length,  and  of  extreme  tliinuors.  They  rapidly 
absorb  oxygen,  and  are  destrnyed  by  putrefaction.  Sulphuric  acid  and  liquor 
potaasaj  do  not  destroy  them.  JJavaine  found  them  in  the  blood  of  six  diseaned 
sheep,  never  in  t!ie  bltXHl  of  sound  sheep.  (_)u  the  other  hand,  they  hnvn 
been  lonked  for  in  the  blood  of  braxy  shee^t  without  suocess.  Infusuria  of  all 
kinds,  including  liactflria,  havfs  l)een  injected  by  Leplet  and  Taillardt  into  the 
blood  vkithout  any  bad  effect*,  except  in  onu  case,  when  decomposing  serum  of 
ox  blood  was  used,  when  dysenteric  and  convulsive  Bymptoraa  wore  caused  in 
a  dog. 

'Hiese  germs  are  not  destroyed  except  at  u  very  high  tempemture.  The 
liarUrium  termo  requires  a  heat  of  2 1 2^  Fahr.  to  kill  it,  and  the  sporea  of  the 
Mucidines  240'  Falir.  A  temperatm-e  of  202"  Fahr.  killa  jill.  ^IeI■ely  filter- 
ing the  air,  by  drawing  it  through  cotton-wool,  will  cleanse  it  from  many 
infusoria  (Schneder). 

SECTION  V. 
METHODS  OF  PtTRlFYING  AIR. 

The  great  purifying  actioni*  of  Nature  are  diffusion,  dilution,  tnmsfepencc 
by  winds,  oxidation,  and  the  full  of  rain.  Some  of  theae  powers  aro  brought 
into  pLiy  by  ventilation,  presently  to  be  considered. 

Apart  from  ventilation,  however,  we  can,  to  a  certain  extent,  ptirify  air  by 
chemical  agency,  though  this  must  always  be  looked  upon  as  entirely  sub- 
sidiary to  ventilation. 

IJeat. — The  application  of  heat  to  disinfect  clothing  was  proposed  by  I)r 
Henry  in  1832.  It  is  to  be  presumed,  tlierefore,  that  the  same  amount  of 
heat  woidd  purify  air.  Dr  Henry  diHinfected  scarlet  fever  clotliiiig  by  ex- 
poBure  to  212°  Fahr.  ;  wo<jllen  clothing  from  plague  patients,  after  being 
heated  21  hoiu«  from  14-t**  to  107'  Fahr.,  was  worn  \ntb  impunity  by  66 
healthy  jjersons  for  H  days.  Heat  baa  also  been  largely  used  to  disinfect 
clothing  by  the  Americans  in  their  civil  war.  It  is  believed  that  the  cessation 
of  the  i)Iague  in  Egj'pt,  after  St  John's  day,  is  due  to  the  increased  heat;  but 
popmbly  the  hygri^metric  conditiim  of  the  air  may  have  more  to  do  with  this. 
It  hjis  also  l>een  surmised  that  the  yellow  fever  [loison  in  destroyetl  by  an  in- 
tense he-at.    Dr  Shaw  has  collecte4l  the  f«iw  facts  which  we  know  on  this  subject.  J 

DishtftH'tttni^  itr  Dendorantu, — Neither  of  these  terms  are  good,  or  express 
the  exact  or  entire  truth,  but  it  is  difficult  now  to  change  thftm.§ 

To  affect  the  composition  of  the  air,  we  either  use  solids,  liquids,  or  gaaee. 

1.  SOLIDS. 

Dried  earth,  lime,  charcoal,  and  carbolates  (phenates)  of  magnesia  andlimu 
nre  the  principal  solids. 

Of  these  charcoal  is  the  most  effectual ;  it  presents  an  immense  surface  U» 
the  air ;  the  porosity  of  l>eeohwood  charcoal  is  such  that  1  cubic  inch  equals 
100  square  feet  of  surface  (liebig) ;  it  seiNiratea  and  absorbs  oxygen  from  air 


•  CompU*  ReD<lu  de  I'Aoad.  JaUl«t  IBtfS. 

X  Trvan.  of  tho  Social  8cienc«  Auoc.  for  1864,  p.  558. 

f  For  a  fuller  account  of  nevage  deodorupra,  nee  C'lmpLer  r>n  ScwAnR 
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bier,  quoted  by  Chevallior,  "Traite  dee  Disinfect/' p.  146,  and  A. 
mitli),  and  oxidises  rapidly  almost  every  substance  capable  of  it.  Its  action 
is  not  indiscriniiniite,  but  eh^tive  (A.  Smith)  ;  when  cLan-ual  which  lias  ab- 
florbeil  oxygon  is  wannwl,  it  gives  off  carbonii;  aciii  (A.  Smith),  a  jipoot*  of  its 
j^reat  oxidisiuj^  j>ower.  Kxpctsed  t*)  the  air  in  bags  or  sliallow  jiatw,  it  alj3*>rli« 
mpiilly  and  oxidisoa  organic  niatl*!r;  its  effect  is  u.sj>tH!iaUy  marked  with  sew- 
age giwp^,  and  witli  the  organic  emanations  in  disease.  It  al.no  absorlw  sulplni- 
retted  liydro]j[t'n. 

Of  tho  different  kinds  of  charcoab  the  animal  charcoal  has  the  highast 
roputfttion,  and  then  poat  But  the  carbon  left  in  the  «listillation  of  B<:igin'ad 
coal  has  l)een  staUni  to  be  even  bettor  than  auinial  cliarcoaL*  If  vegetable 
charcoal  be  nspd,  it  should  be  rather  finely  powdered.  Tho  disinfecting 
qualities  of  charcoal  on  air  scarcely  lessen  with  time.  The  use  of  charcoal  hi 
tJiis  way  ahould  be  a  matter  of  routine  in  all  hoajiitala,  even  the  best  venti- 
lat4»d.  Charcoal  filters  to  be  placed  before  tho  mouth  haw  been  recoiiimendwl 
by  Stenhouse,  and  might  be  useful  in  cases  of  very  impuru  air.     I)rif(l  marly 

th  IB  ranch  inferior  to  charcoal,  but  still  can  lie  employed  in  tlie  absence 

the  latter. 

Quicklime  absorbs  carbonic  acid,  and  perhajjs  compounds  of  sulphur,  and 
has  been  employed  for  that  purpose. 

Carbolates  of  lime  and  magne,sia  have  been  also  used  :  their  cxflct  effect  on 
the  air  passing  over  them  is  not,  I  believe,  known. 


2.    LIQUIDS. 

(a.)  Solutions  of  permanganate  of  potash,  chloride  of  zinc,  nitrate  of  hau!, 
and  percldoride  of  iron,  and  a  mixture  of  sulphate  of  zinc  and  sulpluite  of 
copper  (Lanaude's  disinfectant),  give  off  no  volatUe  suKstancea,  and  act  merely 
no  the  air  which  comes  in  contact  willi  them.  Their  effect  therefore  is 
iimited ;  and  if  they  are  used,  the  solutions  must  be  placed  in  tlat  sliallow 
veflBoU,  00  as  to  expose  a  great  surface  to  the  air,  or  cloths  dipped  in  the  suhi- 
tion  must  be  hung  in  the  room. 

Nitrfite  of  Oa/Iy  or  Letloyen's  Fluid,  is  made  by  difviolving  lib  of  lithatge 
in  about  7  ounces  of  strong  nitric  acid  and  2  gallons  of  wat-er ;  a  little  of  tho 
water  is  mixed  witlt  the  litharge ;  the  acid  is  gmdimlly  added,  and  then  the 
rest  of  the  water.  This  quantity  will  deodorise  a  modemte-sizwl  cesspool. 
It  acts  rajiiiliy  on  sulphuretted  hydrogen,  and  can  be  depended  upon  for  this 
purpose. 

Chloriile  nf  Zinc. — Burnett's  fluid  contains  25  grains  to  every  fluid  drachm  ; 
1  ])iut  is  luKUxl  XAi  a  giilloii  rif  water  (1  to  8).  It  is  usually  said  to  decompose 
auli>huretted  hydrogen  until  the  solution  becomes  acid,  when  its  aetioi»  ceases  ; 
but  Hnfmann  linds  that  it  does  not  act  on  free  Fulph^m-tled  Iiydrogen,  but  on 
sulphide  of  ammonium,  forming  sulphide  nf  zinc  ami  ehloride  of  ammomum. 
It  de«tro}'N  ammoniacal  comjtoujids  and  organic  niatter.  The  sulplmtea  uf 
xinc  and  copjwr  det^ompose  free  sulphuretted  hydrogen,  irith  formation  of 
metallic  sulphide  and  water. 

PermaugtJH/ifr  o/  Potojfk  or  S^tJa  (Condy's  fluid)  gives  (tff  oxygon,  and 
destroys  organic  matter  rapitlly  ;  ammoniacal  compoiinds  are  at  once  dccora- 
pos4HL  Tlie  ]M;nimnganHt^)  of  60<.Ia  taken  into  the  mouth  destroys  at  once  the 
odour  of  tobiuico  (Hofmann). 

I'trrhhrrult'  of  Jrrm  (FeClJ  destroys  sulphurc^tted  hytlrogen  and  Kulphiilc 
of  ammonia,  in  both  cai*es  setting  free  sulphur,  and  forming  sulphide  of  iron. 


*  CbcvalUcf^Tnit^  dea  DMnfectints,  1861  p.  14?- 
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But  as  the  stJphide  tends  to  form  peroxide  of  iron,  sulphur  bemg  set  free,  Dr 
Hofinami  iliiiikH  that  a  [ujweriul  i>xi<lisiriy  eirwt  luiiy  loUow  the  iirst  action, 
luid  thua  a  twolbld  influence  may  be  ]iro(hice<l  liy  tlu'  y>errhlnride. 

(b,)  Cldoridi*8  fil'  Uine  and  soda,  nitrous  acid,  solution  of  flulphnroiifi  acid, 
pyrohgneoiis  acid,  jicfc  on  the  air  chiefly  or  entirely  hy  the  gases  which  pass  oft' 
frnm  them,  and  their  effects  are  considered  tinder  that  head. 

3.    OASES. 

The  evohition  of  gases  into  the  air  ia  the  most  powerful  meAos  of  purifying 
it  independent  of  ventilfition.  Tlie  principal  gases  are  chlorine,  hypouitrons, 
iiitMus,  anil  BulphiiroiiR  arid,  anininnia,  acotic  acid. 

Chlorine. — (liven  off  l'r'>ni  ehloride  of  lime,  moistened  with  water,  and 
placed  in  shallow  vessels,  ur  from  chloride  of  sodii^  or  evolved  at  onc«3. 

Pr^pamtUm  o/  ChUtrhte, — Four  parti*  by  weight  of  strrmg  hydrncIJoric  aciit 
are  jioured  on  1  part  of  jxiwdennl  biuoxide  of  manganeM',  ur  niix  4  jwrty  of 
4'omiuon  salt  and  1  part  hinoxidn  of  manganese  with  U  jmrts  hy  weight  of 
siilphuric  acid  and  2  of  water,  and  heat  gently.  According  to  th«  siw  nf  the 
room,  the  actual  WL*if^]it  of  the  suhstaiieefl  Uikoii  must  rniy. 

A  still  better  plan  is  to  take  2  tahle-spoonsful  of  common  salt,  2  tea-spoonsfiil 
of  red  Itad,  half  a  'wiiie-ghuwful  of  aulphunL-  acid,  and  a  quart  of  water.  Mix 
the  leail  ami  Halt  with  the  water,  stir  well,  and  aild  the  80^  gradually. 
<  'hloriiie  is  evolved,  mid  is  al>si;rhed  by  the  watt-r,  fnjiti  which  it  is  slowly 
given  out.  It  may  he  kept  in  a  jar  or  stoppered  bottle,  IbII  open  as  occasion 
may  ret|uire.* 

Cldorino  doconiposee  sulphuretted  liydrngcn  and  sulphide  of  ammonium  at 
once,  and  more  certainly  than  any  other  gas.  it.s  elfuct  on  organic  lufitter  is 
not  quil-e  certain,  hut  it  probably  destroys  it,  its  it  bleaches  orgimic  pigmeul-s, 
and  liestroys  organic  odonra,  oitlier  by  abstracting  hydrogen,  or  by  indirectly 
oxidining. 

ItMlim'  can  he  easily  diffuwid  through  tlie  atmosphere  hy  placing  a  small 
rpiaulity  on  a  hot  plate.  Dr  EichaitWm  pit»|Mises  t<.i  s;ituratu  a  solution  uf 
|)eroxide  of  hydrogen  with  iodine,  and  to  add  2J  per  cent,  of  sm  salt ;  hy 
"  atomising  "  or  *'  pulverising  '*  the  titiid  by  the  little  instrument  uswl  for  this 
purpose,  the  air  can  be  chargi*d  with  iodine  and  sea-salt  spray  very  rewlily. 
Iodine  will  liocompose  SH,  and  destroys,  therefore,  much  odour.  Its  action  was 
investigated  by  iMiwy  in  1854,t  wlio  e^howed  thul  it  is  u  powerfid  arrester  of 
piitmlai'titm.  It  has  bwn  recommended,  oapecially  in  8mall]»ox,  by  I>r 
Kichanlatin  and  Mr  Ibjfmann  ■,%  but  at  present  more  evidence  is  wanted  to 
prove  that  it  will  destroy  the  ■virus.  As  it  condenses  eaaily,  and  dur^  not 
probably  diffuse  everywhere  like  chlorine,  it  might  he  expected  to  l)o  less  use- 
ful than  chlorine. 

Fironiiuc. — In  ll»e  American  civil  war  brrjinine  was  rather  largely  used  as  an 
aerial  diHinfecUmt;  a  s<dntion  tif  bromine  in  biouiidc  of  pottv^^siuin  is  placed  in 
saucers  an<l  exi>otu?4t  to  tlie  air ;  the  vapour  is,  however,  very  irritating,  and 
should  not  bo  disengaged  in  too  large  an  ainomit. 

Nitrous  Acitf^  (NO^)  cjoi  h*i  evolved  eilhor  by  jdiicing  nitre  in  sulphuric 
acid,  or  more  simply,  by  putting  a  bit  of  copper  in  nitric  acid  and  a  little  water. 

'file  efficient  action  of  nitroua  acid  is  very  grcAt  on  oi^anic  matter — it 
removes  the  smell  of  the  deadhouse  sooner  than  any  other  gas.     It  ia  rather 


•  Mwllock'n  '*  Riiconluf  Plinraiiicy  itnil  Tlicnipcutica,"  ISfiS,  p.  20. 

t  Cbcvallier,  TimiU  dei  D^infvct.  p.  ID.  ^  Brit.  Mint.  Jnur,  Dec.  5, 1863. 
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irritating  to  the  Iiuigs,  oiid,  iu  borne  persoDB,  large  quantitiee  of  it  cause 
vcrtigf),  iuiu»CA,  iirul  evt*n  voiiiitiiij;.  H' i>08ail)!e,  wlu'ii  it  is  uhimI,  tho  rooms 
should  1)0  cleared ;  ii"  uot,  it  should  he  disengagi.'U  slowly,  which  oiui  always 
ho  done  hy  dUuting  the  nitric  miiil. 

The  action  of  nitrous  acid  results  from  the  ease  with  which  it  part*  with 
one  equivalent  of  oxygen  to  any  oxidisable  substance,  being  converted  into 
binoxido  of  nitrogen,  which  agaia  at  once  combines  with  another  atom  of 
oxygen  fn>m  the  air,  which  it  again  givers  uf>,  and  so  on. 

Suiphurntin  Acid. — Most  easily  evolved  by  burning  sulphur.  It  dirtwin- 
jHJScs  sulphuretted  hydrogen  (tiO,+ 2H8=  3S  + 2FiO),  and  also  combines 
with  ammonia.  It  has  also  btien  supp<^)sed  to  ot^t  jmwerlully  upon  organic 
matter  (Graham),  and  probably  does  so  if  ammonia  is  uot  prt'suut.  Giiyton 
de  Morveau,  who  studied  the  action  of  this  acid,  was  of  opuiion  that  it  cAn- 
jtletely  di.siufe<!ts  miasms,  and  gives  some  evidence  on  tliis  ]Kiuit.* 

Ozone, — In  IbOO  it  wub  pn>posed  to  dinengage  ozone  constantly  into  the 
air  of  a  ward,  by  heating  a  jdaliiium  wire  by  a  Hunsen  cell.  Kichai-ddon  aud 
liarker  have  also  pi-oiKJMid  to  cou-stantly  dilfuse  ozone  through  thw  air  of  a 
room,  by  half  immersing  a  stick  of  phosphorus  in  water  iu  a  wide-mouthed 
lx>ttle  ;  the  amount  of  ozone  can  be  measiired  by  the  common  ozone  paper, 
and  the  stopper  put  in  if  the  tint  is  too  deep. 

Viruyar  and  At1ltlu^^^i^^,^Th^^  vapour  of  vijicgar  is  an  old  remedy,  and  wa** 
much  employed  by  Howard  in  the  ]iurilication  of  gaols  ;  the  eflicieut  agents 
were  probably  heat  and  ventilation,  which  Kowartl  made  use  of  at  the  same 
time.  The  vinegar  would,  of  com-sc,  neutralise  luiy  ammoniacal  vajwurs  wliicli 
might  }>e  in  the  air;  whether  its  action  would  extend  beypnd  this  is  doubtful. 

A  mixture  of  1  part  of  cjirholic  nud  y  of  vini^gar,  and  a  little  camphor,  has 
Itcen  UjH.'d  oa  a  ditdnfectout  in  cabins  on  tx>anl  ship. 

The  vapour  of  ammonia  would  uot  a  priori  seem  likely  to  be  at  all  a  disin- 
feetaut.  Payeu,  however,  belii'ves  that  it  has  an  ellect  on  malaria,  the  evi- 
dence, however,  merely  being,  that  [>eriodic  fevei-s  have  diminished  in  certain 
districts  in  Francu  smcc  the  establislimeut  of  mtuiuiac lories  in  which  ammonia 
is  evolved.  But  ho  many  other  [Kissible  causes  of  this  diminution  suggeht 
themselves,  that  tlie  cvi^lence  must  l»c  ronsidcrcd  very  slight. 

Of  the  three  important  gaseous  disinfectants^  chlorine,  nitrous  acid,  and 
sulphurous  acid,  the  nitrous  acid  is  probably  the  mr>st  |>owerful,  but  it  is  use- 
fiil  to  employ  all  three,  alternately,  or  oven  together.  UTie  use  of  jsueh  agenti 
r^n  never  supersede  ventilation,  and  if  they  were  allowed  to  do  so,  their 
employment  would  be  more  hurtful  than  othenvise,  but,  as  auxiUariea  to 
ventilation,  we  ought  not  t<»  neglect  them. 


Efff.et  of  the  Git^tt-vuH  Dixiu/pfttnifs  (tri  tht:  Spfeijir  Oifte/tjttut, 

Chohra. — Many  experiments  made  in  Austria  and  Hnngarj',  in  1832, 
senm  to  prove  that  cldorine  dilftised  in  the  air  \\jaa  no  action  on  the  spread 
of  cholera.  Mr  Ilcrapatli,  of  Uristi^il,  a*serte<l,  in  1849,  that  it  was  a  com- 
plete prBaer\'ative,  and  an  opinion  partly  t-o  the  same  t^ift'ct  was  expressetl  in 
Paris  in  ISO.*) ;  but  the  Hungarian  exjierimenls  arc  much  more  conclusive, 
inasmuch  as  they  wore  ]}0sitive,  and  not  negative,  results,  that  is  to  say, 
cldorine  did  not  prevent  the  outbreak  of  cholera.  Cliarcoal  also  m  far  h]>- 
pears  inert,  tliat  in  the  CrimeiUi  wiu-  cholera  prt;vaih-'d  sevcivly  on  iMKinl  a  shi]* 
loade<i  with  charcoal,  and  Dr  Sutherland  informs  me  it  is  qmti^  useless,  l^auion 
>la  Luoa  has  asserted  that  nitroius  acid  lias  really  a  preservative  otfeet,  anil 
that  no  one  was  attacked  la  Madrid  who  used  himigationa  of  nitmiifi  arid. 
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But  negative  evidence  of  tlus  kind  rei]iiires  to  be  cm  a  verj'  large  basis  to  prove 
such  rtii  nctioiL  At  tlies«nie  tiiue,  the  tiict  sliouM  i.'L'iiainly  lead  to  a  fair  trial 
of  nitrous  acid  funitrs  in  all  cholera  epidemics.  In  none  of  the  trials,  however, 
wore  the  substances  addi-d  to  the  etools  ;  tliey  wenj  merely  diffused  in  the  air. 

Tijphus  (exiin/luutfifictfft). — The  nitron.M  acid  fumes  M'cre  trietl  very  largely 
towarda  the  close  of  the  laat  centuiy  and  the  beginning  of  this,  in  the  hidks 
and  prisons  where  Spanish,  French,  and  Kusaian  pmouers  of  war  were  cou- 
ftnecL*  At  that  time,  so  rapidly  did  thedisease  spn^id  in  the  coniined  8i>ace^, 
whore  80  many  men  were  kept»  that  tlic  cltiwiey  even  of  vi-ntdation  was  doubted, 
though  ther«  «m  be  no  (jiu?sti<iii  that  tliu  amount  of  ventilattim  which  was 
UBC4d8sary  was  very  much  underratiHl.  Both  at  Winchester  and  Siieemess  the 
circumstances  wore  most  iliffioull;  at  the  hitter  place  (in  1785),  in  the  hulk, 
2oO  men,  1 50  of  whom  had  typhu8,  were  closely  crowdetl  together ;  10  females 
and  24  men  of  the  erew  wiTi*  attacked  :  3  medical  otticers  hatl  died  when  the 
experiments  commenced.  After  the  fumigations,  one  altoiidimt  only  was 
attacked,  and  it  appesired  as  if  the  disease  iji  those  already  sulfuniig  became 
nuldcr.  In  1797,  it  wa»  ag-ain  tri<»<l  with  nuccefls,  and  many  reports  wore 
made  on  the  svibjoct  by  army  and  naval  surgeons.  It  was  subseijueutly  largely 
employed  on  the  Contineiit,t  and  evrrywhen^  Booma  to  have  hct^n  useful. 

There  can  be  no  doubt,  in  fact,  tlmt  the  evohilion  of  nitrous  acid  should 
be  j>ractlsed,  as  a  matter  of  i-ourse,  in  fever  wards,  pr<i]icr  pnicautiena  Ijeing 
taken  to  ditfusc  iterjually  througli  the  roam,  in  not  too  larpfi*  ipiantities. 

HydrucJiktric  acid  was  employed  fur  the  Kume  purpose  by  tluyton  de 
MorA-eau,  \n  177.1,  hut  it  is  duuhtlesf*  uimli  inferior  to  nitrous  acid.  Chlorine 
has  been  also  em}duyud,  and  apparently  witli  good  results.^ 

Yi;thtc  Ffver. — Fumigations  of  nitrous  acid  were  unijdnyed  by  l^amon  da 
Lnno,§  and  it  is  asserted  that  uo  agtsut  was  so  effectual  in  arresting  the  spread 
of  the  di»e(ise. 

Dyst'-ntenj. — It  is  well  known  tlmt  dysentery,  and  especially  the  putrid 
dysentery,  may  spread  through  an  hospital  from  tho  practice  of  the  samt? 
close  stoo!  or  lalrin*>s  l;n'ing  used.  As  long  ago  as  1807,  fumigations  of 
chlorine  M-ere  used  by  Jfojon||  to  destroy  the  emwintions  from  the  stools,  and 
with  the  best  eftects. 

Kotliing  precise  is  known  respecting  the  effect  of  fumigations  on  the  poisons 
of  typhi'iii  fever  or  of  tho  exanthemata.  The  statement  of  tho  efficiency  of 
iodine  diffused  in  smallpix  rooms  has  already  been  referred  to. 

SECTION  VI. 

DISEASES  PRODUCED  BY  IMPURITIES  IN  ATR. 

Tliat  the  breathing  of  air  rendered  impure  from  any  cause  is  hurtful,  and 
that  the  highest  deganj  of  health  is  only  possible  when  to  other  fav<uinibie 


*  It  wiu  iiHcl  at  Winchesti^r.  in  1780,  by  Cannlchael  Smith,  and  a^iu  at  Sbeerness,  in  1785. 
Smith  jmMislicd  ^evcrnl  acconnu  :— "  An  account  of  the  experimoct  made  at  tlit;  deaire  of  the 
Lorrt.-t  l"oTiinii5ni«nrrs  uf  iNe  A<1iiiintlty.     By  J.  C.  Smith,  l/Mu'* 

t  riievaJlier,  Tmitt  de*  Ui-^iufccUnU,  pp.  49,  40.  J  Ibid,  pp.  14,  15. 

S  Ann.  d'Hygitoe,  A\-nl  18^1. 

I  Hifl  wonls,  lu  ijuotcd  liy  Chevallicr,  are  intereirting :— "  The  dywntcry  became  oontagioua 
In  the  kofipitiil  at  Oc'iiou  ;  amutNt  nil  tho  Mrk  nf  my  ■1i\i.«it<n,  nearty  2tXI,  w<^re  attn(^>keil ;  and, 
tm  we  know  tlinl  thin  diftcAHi',  wlipn  cnntjisioiiti.  jtf  roniitiuiiiaiUvl  onlimirily  frorri  ime  jirrMm  Im 
nnuther  by  the  nlmse  which  exist*  in  uU  h(ut|iitalfi  of  nmkiiifj;  the  aame  latrines  wn'o  lor  tiU  the 
Rick  of  A  ward,  I  wished  to  m-c  if  fnmigAtioti.-t  nf  i^hlorinv  had  the  iw-wt-r  of  du.'<iln)ying  llie6c  cou- 
ta^nouH  cxiialatimut.  I  theirforv  f^nM'tl  rtimigntirmH  to  Hu  u»cd  twir-«  daily  in  the  Intrines,  and, 
in  a  f«w  fUyit,  I  wan  able  t*>  (h-Mtmy  tlmt  torrJMe  wourjrc  whit^b  lUn-ady  bad  ma"l«  srmtt* 
vk'tinis."     U  np]wars  that  tht  chlorine  wk>.  Iberffori',  in  thu  air,  and  not  iiddcil  tn  thp  ^tnoh^. 
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nonditionB  is  iiddeU  that  uf  a  propor  supply  of  pure  air,  mi|^ht  be  inferred 
from  the  physiological  evidence  of  the  ptiraiuouut  importance  of  proper 
aeration  of  the  blood,  iixperienco  &trengtheus  this  inference.  StatiHtieal 
in(]uiriei$  on  mortality  prove  lu'yond  a  doubt  that  of  the  causes  of  death, 
which  ii;<ually  are  in  action,  impurity  of  the  air  is  the  most  imporUint  Indi- 
vidual observutiona  coniirm  this.  No  one  who  has  paid  any  attention  to  the 
condition  of  health,  and  the  recovery  from  disease  of  those  persona  who  fall 
under  lua  observation,  can  doubt  that  impurity  of  the  air  ntarvellously  affects 
the  first,  and  influences  and  sometimea  even  regulates  the  second.*  The 
avoragi*  mortality  in  this  country  increases  tolerably  reguhirly  with  density  of 
|wpulation.  Denflity  of  population  Uflually  imjtlies  poverty  and  inauflicient 
food,  and  unliealthy  work,  but  its  main  concomitant  condition  is  impurity  of 
air  from  overcrowding,t  deticiency  of  cleanliness,  and  im|>orfect  removal  of 
excreta,  and  when  this  condition  is  remove<I,  a  very  dense  tmd  poor  popula- 
tion may  bo  perfectly  healthy.  The  same  evidence  of  the  etfect  of  pure  and 
impure  air  on  health  and  mortality  is  still  more  strikingly  shown  by  horses  ; 
for  in  that  case  the  question  is  more  simple  on  account  of  tlie  absolute  simi- 
liuity  in  different  |)criods  or  places  of  food,  water,  exercise,  and  trcatraent. 
Formerly,  in  the  French  army,  the  mortality  among  the  horses  was  enormous. 
RjssiguolJ  »tat43S  that,  previous  to  183G,  the  mortality  of  the  French  (lavahy 
horses  varied  from  180  U)  197  per  1000  per  annum.  The  enlargement  of  the 
stables,  and  the  "increased  rjuantity  of  the  ration  of  air,"  reduced  the  loss  in 
the  next  ten  years  to  68  per  1000.  At  present  it  is  said  to  be  a  little  greater 
tlian  this,  viz.,  85  per  1000,  of  which  about  50  per  1000  is  from  glanders  or 
farcy.§  But  in  some  cases  in  tlin  French  army  a  much  greater  ventilation  has 
reduced  the  mortality  still  more,  lu  the  Italian  War  of  1859,  M.  Moulin, 
the  chief  veterinarj' surgeon,  kept  10,000  Iioraes  many  months  in  barracks 
open  to  the  external  air  in  place  of  closed  stables.  Scarcely  any  horses  were 
sick,  and  only  one  case  of  glanders  occurre«L  || 

In  the  English  cavalry  (and  in  English  racing  stables)  the  same  facts  are 
well  known.  "WilkinaonlT  informs  us  that  the  annual  mortality  of  cavalry 
horses  (which  was  formerly  great)  is  now  reduced  to  20  jwr  1000,  of  which 
one-half  is   from   accidents  and   incurable   diseases.      Glanders   and   farcy 


*  See  the  chapter  on  Hospitals  for  ilt^Uilcd  proof. 

f  Sm  Dr  Duncan's  cviduiicc  in  tht>  Health  of  Towns  Reports,  vol.  i.  p.  131.  On  thU  point 
Or  Gamliier  luu  al.su  brought  tt)f;uther  Hume  good  eyideucii  in  but  work  on  "  Public  HeuUh  \n 
reUtton  to  Air  and  W»t«r,"  p.  52,  d  sf/. 

Tlw  foUoving  part  of  bia  table  may  be  qnotcd  :— 


pepnliiteii  tooMMioiffe 
mQatndMrtcuukia 

l>eaUuippr  1000  per 

laKngland. 

50 

15 

100 

IS 

144 

17 

149 

18 

183 

1» 

202 

SO 

220 

21 

Popolatloa  to  nni!  ofiuaiT 

mU«  Id  dUtrlcift  taken 

In  Engtand 


324 

4S6 

1216 

I2fi2 

2064 
2000 


Dcarhs  per  1000  per 
uifiuin. 


S3 
SS 
24 

2fi 
26 
27  and  npwarda. 


Admitttng  tbnt  Ki'vi>nl  >^<iuw«  are  acting  here,  the  inrreaae  i»  so  rvgular  a»  to  levl  to  th» 
1>«Uef  tliat  oiip  ■.'  '  "H  iiitwt  be  ilnnrmout 

t  TraiUd'H.v  re,     Varxs.  }S!t7. 

I  WtlkinMin  -...,. i  tin*  FUivnl  Aftricultiinil  8oci*ty,  No.  50,  p.  81,  ft  »^. 

I  Lanvjr—Hygtcne  dw  Hnp.  Mil.  Il*«2,  p.  «S.  f  Op.  at. 
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hare  almosL  disappeared,  oud  if  a  caac  occurs,  il  in  c^iigidered  evidence  of 

ueglect. 

The  food,  exercise,  and  general  trcatmeut  being  the  same,  this  refinlt  baa 
been  obtained  hy  cleanline.^,  dryness,  and  the  freest  ventilation.  The  venti- 
lation is  threefold — ground  ventilation,  for  drying  the  flours  ;  ceiling  venti-:, 
lation,  for  discharge  of  fotd  air  ;  and  8ui»ply  of  air  beneath  the  horses'  noE 
to  dilute  at  once  the  prcxlucts  of  respiration. 

In  cowdiouBes  and  kennels  similar  facts  arc  well  known  j  dlseaac  and  health 
are  in  the  direct  pro|>ortion  of  foul  and  pure  air. 

The  air  may  alTect  health  by  variationH  in  the  amount  or  condition  of  its  nor- 
mal constituents,  and  by  ditl'erences  of  physical  properties.  Theso  latter  condi- 
tions will  be  cousiilered  in  the  cliapter  on  (jLiMATE,  aiul  in  tliin  jilaci*  I  shall 
menily  attempt  a  Tvrief  nmilyBirt  of  Ihn  effect  of  the  difbTfTit  impurities  oai 
health.  It  will  be  8«en  that  whde  the  iimnense  effect  of  impure  iiir  raun( 
be  for  a  moment  doubted,  it  is  not  always  easy  to  uswign  to  each  impurity  its 
definite  action.  The  irupiiry  is,  in  fact,  in  its  infancy  ;  it  is  difficult,  and 
demands  a  more  searching  analysis  tlian  has  Ix-cn,  or  iK*rhap)s  than  axn  be  at 
present,  given.  AVhen  impure  air  does  not  pro<h»ce  any  very  striking  disfjiase, 
its  injurious  etfects  may  be  nverlooked.  And  in  this,  it  appeai-s  U)  me,  con- 
Msta  the  fallacy  of  some  of  Parent-l>uchatelet's  observations.  In  many  cjusoa 
he  looked  in  vain  for  fever  or  for  marked  diseasea.  But  we  now  know  that 
unless  the  specific  cause  be  present,  no  mere  foulness  of  air  will  produce  a 
specific  diseasa  The  eviilences  of  injury  to  liualtb  from  impure  air  are  fuunJ 
in  a  larger  prof>ortion  of  ill  health — i.e.,  of  days  lost  frtjm  sickness  in  the 
year — than  nnrler  other  cipcumstances ;  an  im^n^jwe  in  the  severity  of  many 
diseases,  which,  though  not  causi-d,  are  inlhi-'ueed  by  impurvt  air  ;  uud  a  higher 
rateofmortidity  especially  among  chibhrn,  wIiohc  ilclir^Lc  fmmcs  always  give 
us  the  best  test  of  the  effect  both  of  looil  and  air.  In  many  cases  accurate 
statistical  inquiries  on  a  large  scido  can  alone  prove  wliut  may  be  in  reality  a 
serious  depreciation  of  public  healtlL 

Sub-Section  I. — Suspeni>ed  Matteri*. 

1.  Mineral  Suhntaftces, — A  considerable  numlwr  of  flul)8tances  suspended 
in  the  atmosphere  produce  diseases  from  rtn-re  mechaiiicid  caust^s,  such  as 
ophthalmia  or  nasal  calaiTh,  from  irritation  of  dust,  or  bronchitis,  from  the 
inhalation  of  iine  particles  of  coal,  sand,  steel,  or  titlier  met^d,  flocks  of  cotton, 
flax,  hemp,  or  fine  dust ;  ami  dysjtepsia,  from  similar  substances  being  swal- 
lowed.* The  disease  of  tlie  lungs  Mpi>earH  in  some  cjises  to  run  tlie  course 
of  phthisis,  but  in  many  instances  it  is  chronic  bronchitis,  followed  l»y 
emphysema.  A  lar^  number  of  the  unhealthy  trades  are  cliicHy  so  frum  thi« 
cause  ;  this  is  the  cjisn  in  part  with  mint'i-s  of  all  kinds.  Mr  Simon  +  states 
that,  with  one  exception,  the  300,000  miuci-s  in  England  break  down  as  a 
class  prematurely  from  bronchitis  auvl  pneumonia,  c^iused  by  the  atmosphere 


*  Tliackrah  enainerat«a  the  following  trmdes — The  Bffecta  of  ArU,  Tnules,  and  ProfMsionH 
OD  Health,  1832^  p.  63  :— The  worknien  who  were  affected  ii^uriouitly  hy  the  dust  of  tbetr  trade* 
SO  yean  ago  even,  and  the  (wnie  lint  will  alniuKt  do  for  the  priMwnt  day :  Com -mi  tiers,  inftltatere, 
teamen,  colIee-nMUters,  BDulTmakerR,  papemmkerB,  ttock-dressers,  feather-Uressen,  ahoddi 
grioden,  wearera  of  coverlets,  weavem  of  UArdiiig,  drynaent  of  hair,  batten  employed  id  tf 
mrwing  department.  div^erst^ooloaredleAthpr,  worken  in  flax,  drMsers  of  hemp,  aomeworktos^ 
in  woody  win^rinders,  inoMiiui,  colliers,  iron  miuen,  lead  niiiien,  grinders  of  metals,  file  cntt 
tnachine- makers,  makers  of  lltvamiR,  Imttoii- makers. 

t  Fourth  Rtport  of  Iho  Medical  Offic^cr  of  the  Privy  Council,  lSfl2,  p.  15.  et  sen.     8ee 
AldridgP  in  H.  and  F.  Med.  Cliir.  Jiev,  July  1 WJ4,  for  the  cfleL-bt  of  tlie  pottery  trmle. 
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ill  which  they  live.  Tho  exception  its  most  iniportAut.  Tlie  colliers  of  Dur- 
htuu  tiiul  Nortliuiuljcrloiid,  \vlii'ru  the  luiueti  art*  waW  ventiliitLMi^  lUf  not  appear 
to  arillip.r  Irnni  an  pxcftss  of  pulTiionnry  diafaso,  or  <lo  ho  in  a  slight  degree. 

In  liitTert'Dt  loiues,  also,  the  amount  of  pulmonary  dise^ise  is  ditierenl, 
appaixintly  acconliiig  to  the  amount  of  veiitiJation. 

The  following  tahlo  by  the  I{ogi«trftr-General  is  printod  iu  tho  Keport  of 
thu  Conuiiifituuuers  ou  Mui(<8,  Bluu-book,  13G4. 


Avcfa^je  Annual  Death» per  1000 //-om  PiUmotiary  DUea^,  dttnnfj 
Vie  years  1860-62  iitciugive. 


Metal  Miners 

Metftl  Minen 

Metal  Miners 

Maiee,  exclu- 
sire  of  Minora, 
in  Yorluhire. 

A«M. 

in  Cora  wall 

in  Yorkahiie. 

in  Wales. 

BetwDcm  15  and  25  years, 

3-77 

3-40 

3-()2 

397 

n      25   „   35     „ 

415 

6-40 

4-19 

515 

„      35   .,   45     „ 

7  "SO 

11-7G 

10-62 

3-52 

„      46    „    55     „ 

19-75 

2318 

14-71 

6'21 

„      55    „    65     „ 

43-29 

41-47 

35-31 

7-22 

„      65   „   75     „ 

45-04 

53-60 

48-31 

17-44 

The  enormoiui  Luoruaso  of  lung  difieaees  lunoiig  tlie  miners  aiV-r  the  age  uf 
35,  ia  seen  at  a  ghmcc. 

In  the  pottery  trade  all  claBsea  of  workmen  are  exposed  to  dust,  especially, 
howevur,  the  Hat-pressers.  So  common  Lb  emphysema  that  it  is  called  "  the 
l>olter8'  asthma." 

So  alrto  among  the  china  flcourers  ;  tho  light  flint  dimt  diw.ngaged  in  great 
quantities  Is  a  "  terrible  irritant"  Dr  Greenliow  &tate«  that  all  sooner  or 
later  liecome  **aslhraatical." 

The  grinders  of  steel,  especially  of  the  finer  toulj*.  are  fjerhaps  the  most 
fatally  atbicked  of  all^  though  of  late  yearv  the  evil  lia^  been  somewluit 
leasened  by  the  introduction  of  wot-grinding  in  »3mo  ca^na,  by  the  use  of 
ventilated  wheel-boxes,  aud  by  covering  the  work  with  linen  covere  when 
practicable.  The  wearing  of  masks  and  coverings  for  tho  motith  appejirs  to 
be  inconvenient,  otherwise  there  is  no  doubt  thiit  a  great  amount  of  the  dust 
might  bo  stopped  by  very  simple  coutxivances.* 

Button- makers,  especially  the  makers  of  j^earl  buttons,  also  suffer  from 
ehrtmic  bronchitis,  which  is  often  attendwl  with  haemoptysis.  So  also  pin 
poinl^ni ;  some  electro-plate  workmen,  and  many  other  trades  of  tho  like  kind, 
are  more  or  less  similarly  affected. 

I  n  some  of  the  textile  manufactures  much  harm  ia  done  in  the  same  way. 
in  the  carding  rooms  of  cotton  and  wool  spinners,  there  is  a  great  amount  of 
dust  and  flue^  and  the  daily  grinding  of  the  engines  disengages  also  tine 
particles  of  steel. 

In  flax  factories  a  very  irritating  dust  is  produced  in  the  process  of  hackling, 
learding,  line  preparing,  and  tow  spinning.  Of  107  operatives,  whoso  coses 
yivTM  taken  indiserimiimtely  by  Dr  Greeuhow,  no  less  than  79  were  suffering 
from  broncliial  irritulion,  and  in  19  of  these  there   hod  been    hmiuoptysis. 


*  Sre  tnt  rurther  pnrMculars  nnil  much  Intemrtht^  infonuatioD  Dr  KnllV  pMper  nnd  at  tlie 
Kociol  Sdenci!  CongroMt  in  1865. 
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Among  27  hacklers,  23  wei*o  iliseasetL*  These  evils  ri]>pear  to  be  entirely 
aud  easily  preveuUible. 

ITie  inakora  of  grinding-stones  Buffer  in  the  same  way;  and  cliildren 
working  in  the  making  of  siind-paper  are  seriously  affected,  sometiniea  in  a 
verj'  riliort  time,  by  the  iiihaliition  uf  Jine  particles  of  sand  into  tlie  lun;:(s. 

In  making  Portland  cement,  the  bmub  masses  of  cement  arc  ground  du^m, 
and  tht'ii  tlie  jxjwdyr  is  ahovt^led  into  sacks;  the  wurknien  doin^'  this  LNUigli 
ft  great  deal,  and  often  i^xpcctoratrf^  little  inaasca  of  cement.  I  liave  been 
infoi'med  by  Hiuie  of  thrm  that  if  they  had  to  do  the  same  work  every  day,  it 
woidd  be  iiiiprifl-iilili!  to  continue  it  on  account  rd'  the  lung  atfention. 

In  making  bicbromate  of  pota.nh,  the  heat  and  vapour  employed  carry  up 
fine  particles,  which  lodge  in  the  nose  imd  cause  great  irritation,  and  finally 
ulcetation,  and  destruction  of  both  mucoas  membrane  and  bone.  Those  who 
lake  *inuir  escape  tlda.  The  moulh  is  not  affected,  as  the  fluids  dissolve  iiiul 
get  rid  of  the  salt.  The  skin  is  also  in-itited  if  the  salt  is  nibbed  on  it,  a!nl 
listuluu3  sores  are  apt  to  be  prtjduceJ.  No  elfect  is  notiee^ltobe  produced  on 
tlie  ltiiigs.+     Wiishing  the  skin  with  aulMicetute  of  lead  is  the  best  trmlment. 

At  present  it  would  appear  that  the  nature  of  the  suspended  snbstanee  has 
little  inilTience  ;  the  quantity,  fineness,  and  irritating  properties  (de[)etuling 
probably  on  the  sharp  angles  of  the  particles)  appear  Ui  l)e  the  important 
points. 

In  the  procHiisfi  (jf  auliihuring  vines  the  eyes  often  suJfcr,  and  sometimes 
(especially  when  lime  is  used  with  the  sulphur)  decided  In-onchitis  is  pnjduced. 

In  some  tniile^-i^,  or  vuider  K[>tcial  circumstanetw*,  the  fiimes  oi*  meUds,  or  ]"ar- 
ticles  of  metallic  i:om[>ouuiis,  pass  into  the  air.  Brassfounders  suffer  from 
broncliitis  and  asthma  as  in  other  trades  in  which  dust  is  inhaled;  but  in 
addition,  they  also  sufler  from  the  disease  described  by  lliackruh  as  "brass 
ague,"  and  by  Dr  IJ-reenhow  as  "  brassfounders'  ague,"  It  apfKjars  to  be 
]}Toduced  by  the  inhalation  of  fumes  of  oxide  of  zijic  ;  the  spni>tom8  are 
tightness  and  oppression  of  the  chest,  with  indefinite  nen'ous  sensations, 
I'idlowed  by  sliiveriug,  an  iudistijact  hot  stage,  and  prufiiao  sweating.  These 
attacks  are  not  jieriodicaL 

Coppersmiths  are  affected  somewhat  in  the  same  way,  T»y  the  fumes  arising 
frtmi  the  partly  volatilised  mtitid,  or  from  thi*  spnlter  (solder). 

Tinplate  wi>rkera  also  sulier  occasiuiiaUy  from  the  fumes  of  the  soldering. 

Plumbers  inhale  tlie  volatilised  oxide  of  lead  wliich  rises  during  the  process 
of  C4ifiting.  Nausea  and  tightness  of  the  chest  are  the  first  symptoms,  and 
then  colic  and  palsy. 

Manufacturers  of  white  lead  inhale  the  dust  chiefly  from  the  white  beds 
and  the  packing. 

House  jMiinters  also  inhale  the  dust  of  white  lead  to  a  certain  extent, 
though  in  these,  as  in  funner  cases,  much  lead  is  swallowed  from  want  of 
cdaanliness  of  the  hands  in  taking  food. 

Workers  in  mercury',  ailvorors  of  mirrors,  and  water  gUdera  (men  who  coat 
sdver  with  an  amalgam  ol'  meniury  and  gold),  are  subject  to  mercurialirtums. 

Worknn^n  w!io  use  arMonical  comjxmnds,  either  in  the  making  of  wall  papers 
or  of  artilicial  flowers,  A:c.,  sufler  from  slight  svnnpt^:itus  of  arsenical  poisoning, 
and  many  persons  who  have  iuhaletl  the  du-st  of  rooms  papered  with  arsenical 
pajwra  have  suffered  from  Intth  lociil  and  cojistitutJonal  effects  ;  the  local  being 
Amarting  of  the  gums,  eyes,  nose,  (edema  of  the  eyelids,  and  little  ulcers  on 
the  exposed  parts  of  the  Ixnly  ;  the  constitutional  Ijeing  weakness,  fainting, 


I 


•  Mr  Simon's  Fourth  Report,  p.  19.  t  Chevtllier,  Ann.  d'Uygiino,  July  1863.  |i.  S3. 
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astluuo,  anorexia,  thirst,  Jiarrhcca,  and  sometimes  even  severe  nervous  symp- 
toms.    Arsenic  has  been  iK'ti'ctctl  in  tliu  urine  of  auch  pL-rams. 

2.  Qrrms  nf  In/usoruif  Fungi ^  S^c.^  in  the  Air. — The  speculations  which 
hove  attributed  the  spread  of  epidemic  dineoseti  to  the  action  of  fungi  *  liuve 
regained  intoregt  since  the  investigations  of  Schiwder,  P/wtonr,  and  Davaine. 
The  ol^ervations  of  the  latter  observer  on  the  pro<luction  of  tlie  splenic 
apoplexy  of  the  shotip  hy  the  multiplication  of  I5a(;teria  in  the  blowi,  if 
correct,  can  hardly  be  without  some  effect  on  our  opinions  respecting 
analogous  dieeafica  At  pre,seut  it  can  scarcely  be  said  that  this  subject 
of  propagation  of  the  epidemic  diseases  by  fungi  has  passed  out  of  the  r^lm 
of  conjecture. 

Dr  Salisburyt  of  Ohio  has  affirmed  that  the  prevalence  of  measles  in  the 
Federal  army  arose  from  fungi  on  mouldy  straw,  lie  inoculated  himself,  his 
wife,  and  forty  other  persons  ^vith  the  fungi,  and  produced  a  diBoasH  liko 
measles  in  from  24  to  06  hours.  It  is  stated  also  that  thi^  disease  was 
prulective  against  meawlea.  I  have  not  yet  seen  any  coiitinnatorj*  observa- 
tions; but  it  has  l>een  olijected  to  Dr  Salisbury's  stst^-nitut  that  it  seems 
extraordinarj'thattheUunliemieii  of  Maint^,  PemiKylvania,  and  Miiuiesota,  who 
have  slept  on  mouldy  stmw  since  childhood,  should  contract  mi-jisles  from  bods 
of  like  material  in  militaty  encampments.  Dr  Wooilward  (United  .St^itea 
Array)  lias  repeatp<I  iJr  Salisbury's  pxiwriments,  and  does  not  confirm  thom.J 

3.  Onjfinic  Salnifan<:^8. — The  most  important  class  of  diseases  prfxluced  by 
impurities  in  the  atmosphere  is  certainly  caused  by  the  prctjeiice  of  orgimic 
mutters  floating  in  the  air,  since  nndi^r  this  heading  ctune  all  the  hjx'ciHc 
diseases.  The  exact  condition  of  the  organic  nuitter  is  unknown  ;  whether 
it  is  in  the  form  of  impalpable  particles,  or  moist  or  driwl  epithelium  and 
pus  cells,  is  a  point  for  futiire  imiuiiy ;  and  whether  it  is  always  contained 
in  the  substances  disclmrgeil  or  thrown  off  from  the  bwly  (as  is  certainly  the 
case  in  smallpox),  or  is  producdl  by  putrefactive  changes  in  those  discharges, 
as  is  supposed  to  be  the  case  in  cholera  and  ilysentery,  is  also  a  matter  of 
doubt.  But,  from  the  way  in  whifli,  in  njany  ca«es,  the  organic  su)»sUince 
18  absorbed  by  hygroscopic  subirtance^,  it  would  apj>ear  that  it  is  often  com- 
bined with,  or  is  at  any  rate  conclens(^d  with,  the  wattir  of  the  atmosphere. 

The  s]>eciiic  poisons  manifestly  differ  in  the  ciise  witli  wliich  they  are  oxi- 
dised and  d(«troyetL  Tlie  jwison  of  typhus  cxantliematicua  is  very  readily 
got  rid  of  by  free  ventilation,  by  means  of  wliich  it  must  be  at  once  diluted 
and  oxidised,  so  that  a  few  foet  give,  under  auch  circumstances,  sidliuient 
protection,  lids  is  the  case  also  with  tho  jwison  of  oriental  plague  ;  while, 
t>n  the  other  hand,  the  poisons  of  smalljiox  and  scarlet  fever  will  sjirca*!  in 
spite  of  very  free  ventilation,  and  retain  their  power  of  causing  the  same 
disease  for  a  long  time ;  even  it  may  be  for  weeks,  or  in  the  case  of  scarlet 
fever,  for  months.  Is  it  that  in  one  case  the  poison  is  a  mere  cloud  of 
molecules ;  that  in  the  other  it  is  contained  in  epithelium  and  pus  cells,  tliruwn 
off  frnm  the  skin  in  both  cases,  and  from  the  throat  also  in  one  ;  and  which 
adhering  to  walls,  clothes,  Jec,  partially  dry,  and  then  can  bo  rendered  again 
active  by  warmth  and  moisture? 

In  the  case  of  malari;i,  the  process  of  oxidation  must  be  slow,  since  the 
poison  can  certainly  be  carried  for  many  hundred  yards  ;  even  sometimes  for 
more  than  a  mile  in  an  upwani  tlirection,  or  horizontally  if  it  does  not  pass 
over  the  surface  of  water.     The  poison  of  cholera  also,  it  is  supposed,  can  be 


•  Cowaell,  Mitrhclt,  Holland,  kc. 

t  Aincriciin  .Irtunml  ol  the  Miilioii  ^rinncw,  Julv  TW2- 
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blown  by  the  wmds  for  some  distance  ;  but  the  most  recent  ol)eervatioua  ou 
its  inoilu  of  spread  lend  to  tho  conclusiou  tiiat  the  portability  of  the  poison 
in  tills  way  has  ht-en  ovLrmted. 

But  organic  uiiitters  carrying  the  epeciiic  poisons  are  not  the  only  fiU8i>endod 
aubstADCos  which  tluLs  Htmt  tlirongh  the  atmosphoi-e. 

Thtre  can  be  no  doubt  tliat  while  pundtint  and  granular  ophtliatmia  most 
frcMpiently  spreads  by  direct  tran.sference  of  tho  pua  or  epithelium  cells,  l)y 
means  of  tuwels,  &c.,  and  that  erj'sipehw  and  hospital  ganLfrwic,  in  surgical 
wards,  are  often  carried  in  a  similar  way,  by  dirty  sponges  mid  da-^ings, 
another  mode  of  transference  is  by  the  pii&sage  into  the  atiuosjdiere  of  di»- 
int-egrating  pus  cells  aiiJ  juitrefving  orgiinic  jjai-ticles,  and  hence  the  gix'ut 
eflect  of  five  ventilation  in  iiiilitarir' ophthalmia  (Stromoycr),  and  in  erysipelw 
ami  hospitiil  gangrene.  In  b(,ith  these  dieeawes,  great  ev.ijxiratioii  fnim  the 
walls  or  iloor  sec^ins  in  i^orne  way  to  aid  the  ililfusion,  either  T»y  giving  a  giiiut 
degree  of  humidity,  or  in  some  otber  way.  The  [practice  of  frcipiently  wiiidilug 
the  floors  of  hospitals  is  widl  known  to  incre^ise  the  climico  of  erysipelas. 

It  U  a  question  even  whether  we  shall  not  be  obliged  to  extend  tliis  view, 
and  to  believe  tliat  every  pus  or  epithelium  ceil,  ur  even  formless  organic 
substance,  floating  in  tho  air,  nmy,  if  it  find  a  proper  place  or  nidus  in  or  on 
which  it  can  be  received,  communicate  to  it  its  own  action. 


Sub-Section  II, — Gaseous  Matters. 

(a,)  Cnrhmie  Ar.hh — The  normiil  quantity  of  carbonic  acid  being  '4  volumes 
jier  1000,  it  produces  fatal  re3idt8  %v]itu  the  amount  reaches  from  50  U.i 
100  per  moo  volumes;  and  at  lui  amount  much  below  this,  15  or  20  per 
1000,  it  ju'oduces,  in  some  persona  at  any  nUx.%  severe  lufiflache.  (Jtlier 
pci-sons  i:ait  inhale,  for  a  brief  period,  considerable  quantities  of  carbonic 
jicid  witlidut  injury  ■*  find  animals  can  be  kept  for  a  long  time  in  an  at- 
mosphere liighly  charged  with  it,  provided  the  amount  of  oxygen  bo  also 
increased-  Trobably,  indeed,  discomfort,  uidicaling  the  commenc»;raent  of 
poisoning,  is  produced  by  a  quantity  below  this  ;  but  sntticient  experinients 
to  show  the  pivcise  effcM^t  of  small  qmmlilies  of  carbonic  acjil,  unmixed  with 
other  gaseous  substances,  in  different  jtersons^  arc  yet  wanting.  In  thi:  air  ttf 
respiration,  hewiache  and  vertigo  ai-e  prtjdncLil  when  the  amount  of  carbonic 
acid  is  not  more  than  1*5  to  3  volumes  per  1000  ;  hut  then  oi'gaiiic  matters, 
and  possibly  other  gases,  are  present  in  the  air,  and  tho  amoimt  of  oxygiii  is 
also  lessened.  Well-sinkers,  when  not  actually  disabled  from  contiuuijig  their 
work  by  carbonic  acid,  are  often  afl'ectpii  by  liejidache,  sickne-ss,  and  loss  of 
ajij-wtite ;  but  the  amount  of  carbonic  acid  hws  never  been  detcrmuied. 

The  I'ftect  of  constiuitly  Virvathing  an  atmosphcii^  containing  an  excess  of 
c-arl-Mjuic  acid  (up  Uj  1,  or  To  per  1000  vttlutues)  is  not  yet  i>erfiH:tly  kutjwn. 
l>r  Angus  Smitht  has  attcmptt^d  t^  dctenuine  the  effect  of  carbonic  acidy/cr 
«',  tlie  influence  of  the  organic  matter  of  rcspimtion  l)eing  eliminated.  He 
found  Unit  30  volumes  per  1000  caused  great  feebleness  of  the  circ\dalion, 
\vith  usually  slowness  of  the  heart's  action  ;  the  TR^piiulions  wens  on  the  con- 
trary, quickened,  but  were  sometimes  gasping.  These  effects  lessened  when 
the  amount  of  c^irbonic  acid  was  smaller,  but  were  i>erceptible  when  the 
amount  was  as  low  as  1  volume  per  1000;  an  amount  often  exceeded  in 
dwcUing-hoiises.     At  the  same  time,  this  is  not  the  cose  always,  for  in  tho  air 


•  It  (H  sUU-d  that  Dr  Ohndtift-in  has  om]ilnv«il  air  contniainK  20  jitr  c<?ut,  "f  carbunic  aciil 
an  an  iins>Mhetir.    (Taylor's  JnriKpmdenw,  1^,  p.  713.) 
t  ClicmicAl  Nowfl.  Fob.  IS8R. 
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'S'«oda-water  manufactory,  where  the  cArJxmic  aoiJ  was  2  j)er  1000,  .Smith 
fouud  no  diw-ouifurt  to  hv  piTiduced.  It  Uaa  Iteeu  siipposfd  that  liin^c  disettses, 
••spodally  phtliisis,  arc  pmdueod  hy  it ;  liut  tw  thiH  ojiinioa  has  b*^en  drawn 
merisly  from  thts  ctfetts  of  the  iiir  of  respiration,  which  ia  otherwise  vitiated, 
it  OAnnot  be  conwidored  to  stand  on  any  sure  Imsis^ 

The  presence  of  a  large  amount  of  carbonic  acid  in  the  lur  may  lessen  the 
irliniiiintion  "f  carlKfiiic  acid  f'ruQi  thu  lungs,  and  thus  retain  the  gii8  in  the 
hliKxi,  and  thus  in  time  poasihly  produce  HftriniiH  altcrationfl  in  nntritian. 

{h.)  Cfirhuiii'c  Oxide. — 01"  the  iiiimense  effect  of  carbonic  oxide,  there  is  no 
doubt,  hci^  than  ono-holf  i>ev  cent,  has  prutluced  poisonoua  symptoms,  and 
more  than  one  jier  cent,  is  rapidly  fatal  to  animals.  It  apjwars  from  Ilemard'a, 
and  from  L*jthar  Meyer's  obwrvutiona,  *  that  the  carbonic  oxide,  vohimo  for 
vohune,  comjiletely  replaces  the  oxygen  in  the  blotwl,  and  cannot  be  again  dis- 
placed })y  oxygen,  so  that  the  person  dies  asphyxiated  ;  but  Pokrowsky  hits 
i^ihownf  that  the  carbonic  oxide  may  gradually  be  convHrt^d  into  Cjirlionic 
"  •cid,  and  l>e  ix\  that  way  got  rid  of.  It  seems,  in  fact,  as  Hoppu  conj<?ctured, 
to  completely  pamlyae,  so  to  speak,  the  red  particles,  so  that  they  cannot  any 
longer  be  the  carriers  of  oxygsen.  The  observations  of  Dr  Klober  J  show  that, 
in  addition  to  loss  uf  consciousness  and  destnictioa  of  retlex  action,  the  car- 
Itonic  oxide  causes  comploto  atony  of  the  vessels,  diminution  of  the  vascular 
preasure,  and  slowness  of  circulation,  and  Jinally,  paralysis  of  the  heart,  A 
very  rapid  ^larenc^hymatoua  degeneration  take.n  place  in  the  heart  and  musclej* 
genemily,  and  in  the  liver,  spleen,  and  kitlneys. 

(r.)  iiuiphurcHtnl  JitjdwfjeH. — The  evidence  w^ith  regard  to  sidplmretted 
hydrogen  is  contnuUct«>ry.  While  dogs  and  horses  are  affected  by  compara- 
tively small  quantities  (r25  and  4  volumes  per  lUOO  vfilumes  of  air,  and 
auffer  from  purging  and  ra]>id  prostration),  men  can  breathe  a  larger quantit}'. 
Parent- 1 Juehattilet  inhaled  an  atmosphere  containing  29  volumes  per  1000 
for  some  short  timo.§ 

When  inhaled  in  smaller  quantities,  and  more  continuously,  it  has  appeared 
in  8omo  easo8  harmless,  in  others,  hurtl'ul.  Tharkrah,  in  his  inquiries,  could 
trace  no  bad  etiect.  It  is  said  that  in  the  Bounington  chemical  works, 
where  the  aimnoiuac^d  liquor  from  the  Edinburgh  gas-works  is  «>nverted  int^) 
sulphate  and  chloride  of  ammonium,  the  workmen  are  exposeil  t<>  the  fumes 
of  hydn>-«iUphate  of  ummouiii,  and  of  hyih-otnulphuric  acid,  to  such  an  extent 
that  coins  ar(>  blackened  ;  yet  no  special  malady  is  kno\vn  to  result.  The  same 
jr^'atiiuu^  have  been  made  at  the  Brit;uiaia  metal-works,  where  a  superficial 

[K>6itof  euJphurct  is  decomposed  with  acids.  It  has  not  as  yet  l>een  shown 
that  Ihiise  workmen  enjriy  an  equal  sharei  of  hejilth  and  vigour  with  those  en- 
'd  in  other  trades,  and  it  must  idso  be  remembered,  that  the  deleleri'tus 

noftphen^  is  only  bn\'itbHd  during  part  of  the  day,  and  that  the  quantity  of 
may,  afU^r  all,  be  small,  jis  no  quantitative  anajygij»  has  yet  been  made. 

So  large  a  cjuantity  of  SH  is  given  ont  from  some  of  the  salt  marshes  at 

igapore,  that  slips  of  paper  moistened  in  acetate  of  lead  are  blackened  in 
upen  air,  yet,  not  only  is  no  Iwd  effect  found  to  ensue,  but  Dr  Little  has 
ren  conjectured  (on  very  disputable  grounds,  however)  tliat  the  SIl  may 
neutraiise  the  mar^ih  miasma. 

On  the  other  hand,  some  of  the  worst  marshes  in  Italy  are  those  in  which 


•  Do  SoDgump  OxTiln  CArhfinioo  Infecto,  18W<.  Kf\iewpd  in  "  Virchow's  ArrJiiv,"  band  Jtr. 
ji.  3611.     See  also  Lettithv.  "  Cliviuk-a!  NewB."  April  18C2. 

\  Virrlmw^  Archir,  tmna  xjx.  p.  625  (]8f;ji.  X  THA.  botH  XTiii.  p.  450  (1866). 

S  On  do^4,  Herbert  Barker  louiul  a  larger  «|uaDtity  ncccssAry  ihnn  ttuit  Nlat4^  above;  vlr.. 
|-t&>  |ier  IIMK)  tii  rapidly  fatal;  2-<i(l  |>er  lOTHI  mny'tw  fatal:  I'ltt  '5  |K>r  KMK)  may  piVMlnce 
•erioua  lymptonw. 
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SH  exista  in  large  quantity  in  the  air,  and,  in  direct  opposition  to  Littlo,  it 
has  been  supposed  that  the  highly  poiMouous  action  of  the  nuirs»h  f;aa  is  portly 
owing  to  thc!  Hulphun;ttc<l  hydrogen.  Again,  in  the  iiiid;iiig  (tt*  tht;  Tliiiinea 
Tunnel,  the  men  were  expose«l  to  SH,  winch  was  formb<i  Irom  the  decom- 
position of  iron  p\Tites  ;  ixiV^r  a  tiiuu  they  became  feel»le,  lost  thtir  iippetitcs, 
and  finally  passed  into  a  ^\aUi  of  great  prostration  and  antemi/i.  Nor,  as  for 
an  lA  kno^vn,  waa  there  anything  to  account  for  this  except  the  presence  of 
sulphuri'tted  hydrogen.* 

i)r  J*>8ei>li8on  and  lia\ritzt  have  also  investigated  in  mines  effects  produced 
apparently  by  sulphuretted  hydrogen  ; — two  forms  of  disease  are  protUiced— 
pure  narcotic",  and  convulBivo  and  tetanic  symptoms.  In  the  Hrst  case,  the 
men  became  pale,  the  extiiiiiuties  got  cold*  There  was  hejjduehe,  vertigo,  a 
small  weak  pulse,  swoatiug,  and  great  loss  of  strength.  On  tluH,  spasras  and 
tremblings  sometimes  followed,  and  even  tetanus.  These  Aj^nptoms  were 
acuU*,  and  not,  as  in  the  Thames  Tunnel  case,  chronic.  When  theae  attacks 
occurred,  the  temperature  was  high  aTid  the  air  stagnant. 

The  ohsen'ations  fif  Clemens,  also,  on  the  development  of  boils  fmm  the 
passage  of  SH  into  the  drinking  water  from  tlie  air,  if  not  convincing,  cannot 
be  overlooked.     (See  page  63.) 

Tlie  symptoms  produced  by  ftulpliide  of  ammonium  in  dogs  are  said,  by 
Herbert  Bjirker,J  to  lUffer  from  tlioe©  of  »SH.  Tln?ru  is  vomiting  without 
purging,  quickened  pulse,  and  heat  of  skin,  follnwed  by  coldness  and  rapid 
aiuking.  When  sulplunotted  liydrogen  and  sulphide  of  amnumium,  dissolved 
in  M'uter,  are  iiyectetl  int-o  the  hlood,§  they,  and  especially  811,  produce  the 
same  symptoms  a»  the  injoelion  of  non-corpusiiular  putrid  fluiils,  viz.,  profuse 
diarrhteid  evaeuatious,  witli  sonietimei*  marked  cholenuc  aynipt<nns  and  decided 
lowering  of  the  tempemturc^  of  the  body,  etuigestionsof  the  lungs,  liver,  spleen, 
and  kidneys,  irritation  of  IIjh  spinti,  and  opisthotonos.  I!ut,  in  this  case,  a 
much  larger  (pmntity  will  be  intri>duc!cd  than  by  inhalation  tlitungh  the  lungs. 

(fl.)  Citrhurttivd  liijdnHjfn. — A  large  (|uan!ily  of  carburetted  hytkogen 
ran  be  breathed  for  a  short  time ;  as  mueb,  jicrlmps,  as  200  to  300  volumes 
per  1000.  Above  this  amomit  it  produces  symptoma  of  poisoning,  headache, 
vomiting,  convulsions,  sU*rtor,  dilated  pupil,  ^-c. 

Breathed  in  small  quantities,  as  it  constantly  is  by  some  miners,  it  has  not 
Iwen  sll(^w^l  to  [troduce  any  bad  effects,  but  here,  as  in  so  many  other  C4i3cs, 
it  is  to  ha  wished  tliat  a  more  careful  examination  of  the  pfiint  were  made. 
Without  producing  any  marked  disease,  it  may  yet  act  injuriously  on  the  health. 

(*\)  Ammirniafiil  VayHivrs. — An  irritating  effect  on  the  conjunntivu  seems 
to  be  tlie  most  marked  effect  of  the  ]ire?enc.e  of  those  vajwurs.  I  am  not 
aware  of  any  oWdence  showing  any  ottier  efleet  on  the  health. 

(/.)  Sttlfffit/rotut  An'fi  (jtuf. — The  bleachers  in  cotton  and  worsted  manu- 
factories, and  storers  of  woollen  articles,  are  most  exiwjBffd  to  tliis  gas,  the 
amount  of  which  in  tile  atmosphere  is,  however,  unknown.  The  men  suffer 
from  Ijronchitis,  and  are  frwpiontly  sallow  and  anieniic. 

M'hen  Buljthurous  acid  is  ovolvwl  in  the  open  air,  and  therefore  at  onof 
largely  dilute<l,  as  in  copper  smelting,  it  does  not  appear  t<i  prorhice  any  bad 
effects  in  men,  though  from  being  w^aahed  down  uith  rain,  it  affects  heritage 
and,  through  the  herbage,  cattle,  causing  affections  of  the  bonea,  falling  off 
of  the  hair,  and  emaciation. 


•  Tajrlor'n  Mwl.  Jurwp.  IMS,  y,  727. 

f  BchiiiMt,  Jahr.  1>an<)  ox.  p.  ^1-1.  aiuI  bund  cxvii.  p.  85. 

t  Ob  MaluiA  uhI  MiannaU,  p.  212. 

8  Weber,  ayd.  8oc.  Yew-Booli  for  3804.  p.  227. 
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(p.)  IfydjfirJiJoric  AcUi  Vapours  in  Inrge  qtiontities  are  very  uritAting  to 
the  lixnga ;  when  poiired  out  into  the  air,  as  was  formerly  tho  caso  in  the 
alkali  mttniifactiirpa,  they  are  so  iiilute<l  as  apparently  to  prothice  no  effect  on 
men,  Imt  they  comjdetely  destroy  vegetation.  In  some  processes  for  making 
steel,  liyilrochloric,  BiiIphuiYjuH  and  nitrous  acids,  and  ehlorine-  are  all  given 
out,  anri  cftu.sc  hroncliitift,  pneumonia,  and  destruction  of  lung  tissue,  as  well  as 
pyo  di8tiaa«?ft.* 

{h.)  BiJtuljJiiffj*,  of  Carhofk — In  cGrtain  proccaaea  in  the  manufacture  of 
vulcanised  india-mhber  a  noxious  gas  is  given  off,  suppose*!  to  be  tlm  vapour 
of  bisulphide  of  carbon.  It  produces  headacho,  gidiliness,  pains  in  the  limbs, 
formication,  sleeplessness,  nervous  depression,  and  complete  loss  of  appetite. 
Sometimes  there  is  di^afness,  dyspnoea,  cough,  febrile  attaoka,  and  somctiiues 
even  amaurosis  and  paraplegia  (Delpech).  The  eU'ecta  seem  due  to  a  direct 
ansBsthetic  effect  on  the  nervous  tissue. 


Sitb-Sbction  in. — Effect  of  Aib  Ixpure  from  several  Substances 

ALWAYS  Co-EXiSTlNG, 

The  examination  of  the  effects  of  individual  gases,  however  important,  can 
never  teach  xls  tlie  resnltfl  which  may  Ix^  produced  by  hroathing  air  rendered 
foul  by  a  mixture  of  iinpuiitir*i.  The  composite  effect  may  [tossibly  be  very 
ditf'crcnt  from  what  wotdd  have  been  anticipated  from  a  knowledge  of  tlie 
action  of  the  isolat*^  aubstances. 

{ft.)  Air  rrmO'rc'i  ItHpure  bi/  I^.vpimfhn  (hoc  page  74). — The  effect  of  the 
fcetid  air  containing  organic  matter,  excess  of  water  and  carbonic  acid,  pro- 
duced by  respiration,  is  very  juarked  up^iu  many  people ;  heaviness,  headache, 
inertness,  and  in  some  cases  nausea,  are  produ«e<l.  Yrom  experiments  on 
animals  in  which  the  carl>onic  acid  and  watery  vapour  were  removed,  and 
organic  nmltcr  alone  left,  flavarret  and  Hammond  have  found  that  tho  organic 
matter  is  liighly  poisonous,  Hammond  fuund  that  a  mouse  died  in  forty -Jive 
minutes,  and  I  have  known  caaos  in  which  the  inhalation  of  audi  an  atmo- 
sphere for  three  or  four  hnurs  produced  in  men  decided  febrile  symptoms 
(increjised  lempenilure,  tjuickfneil  puhie,  furred  tongue,  loss  of  ajjpetite,  and 
thirst),  for  even  twenty-four  or  forty-eight  hours  subsequently. 

When  the  air  is  rendertid  still  moi*o  impure  than  this,  it  is  rapidly  fatal,  as 
in  the  cases  of  the  niack  Hole  at  Calcutta ;  cd'  the  prison  in  which  300 
Austrian  prisoners  were  put  after  the  battle  of  Aust^^rlitz  (when  200  dietl 
very  rapidly) ;  and  of  the  steamer  Londonderry.  Hie  jwisonous  agencies  are 
probably  the  organic  matter  and  the  deficient  oxygen,  as  the  symptoms  are 
not  those  of  pure  asphyxia.  If  ]>erson8  survive,  a  febrile  condition  is  left 
behind,  which  lasts  three  or  four  days,  or  there  are  other  evidences  of  affected 
nutrition,  such  as  boils,  &c. 

"Wlien  air  more  moderateJy  vitiatetl  by  respiration  is  breathed  for  a  longe.r 
period,  and  more  continuously,  it«  effects  become  complicated  with  those  of 
other  conditions.  Unually  a  person  who  is  compelled  to  breathe  such  an 
atmosphere  is  at  the  same  time  sedentary*,  and,  perhaps,  remains  in  a  con- 
strained position  for  sevend  hours,  or  possibly  is  tdso  uuder-fod  or  intemperate. 
But  allowing  the  fullest  effect  to  all  other  agencies,  there  is  no  duubt  that  tho 
breathing  tJie  vitiated  atmosphere  of  respiration  has  a  most  injurious  effect  on 
the  healtlLt    Persons  soon  become  pale,  and  partially  lose  their  appetite,  and 


*  Jardan  —CanBtatt's  JolircRh.  for  1863,  baml  vih  p.  76. 

t  Se«  rnnong  n  numVier  of  other  inntAUCM  Gny >  eviilenco  h«trorc  the  TTmltli  of  Tnwnx  Com- 
luiviva,  vol.  L  p.  80,  W  »ey.,  aud  8.  Smitfa,  ibid.  p.  37*  ft  nr^. 
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aiter  a  time  decline  in  muscular  strength  and  spirits.  Ths  anration  and 
nutrition  of  the  blood  seem  t^t  bo  iuU.*rferwl  with,  and  the  genexal  tone  of  the 
syHtem  ftdla  below  par,  so  that  Lhci^'  uppL'-ora  tu  be  Iwsa  retfistaiicu  to  tlie  action 
of  morbilic  causes.  Of  special  diseases  it  appears  pretty  clear  that  pidinonoiy 
attectiona  are  more  cnmiuon. 

8iu:b  persona  do  certainly  ap|>car  to  furnish  a  most  undtie  percontiige  of 
phthisical  cases.  The  production  of  phthisis  from  impure  air  {aided  most 
potently,  as  it  often  is,  by  coincident  conditions  of  WEint  of  exercise,  want  of 
good  food,  an*!  excessive  work)  is  no  new  doctrine.  Haudelocqiie  long  a^i> 
asserted  that  iiiipuro  air  is  the  great  cause  of  scrofula  (plitliisis),  and  that  here- 
ilitary  prodii^position,  syphilis,  unLdeaiineas,  want  of  clulliiiij;,  bad  food,  cold 
and  humid  air,  aiv  by  themselves  nou-cffeetive.  Ciiniiuiliaei,  in  hi«  wurk  on 
aoMjfnla  ( IHIO),  i^ves  some  most  ntriking  instances,  where  impure  air,  bad  diet, 
and  deficient  exerf-ise  concurred  together  to  jjroduce  a  most  formidable  mortality 
from  phthisis.  In  oiur  iiiRtanee,  in  the  Duliliii  Him.-^e  of  Lridustr}',  where 
scrofida  was  formerly  bo  common  as  to  be  tliovtyhl  tuntagious,  tbert'  were  in 
one  waitl,  60  feet  long  and  IS  feet  broad  (height  not  given),  38  Ix^iU,  each  con- 
taining four  children  ;  thn  atmosphere  was  so  hiul  that  in  the  morning  the  air 
of  the  ward  wa**  uiu'iidm-Jible.  lu  some  of  the  schools  examined  by  Car- 
miehnel,  the  diet  was  excellent,  aad  the  only  causes  for  the  exces.-^iYe  phtiiisia 
wf re  the  foul  air  and  want  of  exercise.  This  was  the  case  als<j  in  tlie  house 
and  .school  examined  by  Is'eil  Ai'nott  in  1833.  Lepelietier  (Tmite  Complet  de 
la  Malailie  ScrophuJeiifle)  also  i-econls  some  good  evidence.  Profeswr  Alison, 
of  Eilinburj^li,  strongly  insisted  on  this  fact,  and  .Sir  James  Clark,  in  his  in- 
vnhiablo  wi)rk,  lays  griM  stre.ss  on  it.  Neil  Arnott,  Toynhoi^  f^»ny,  and  others 
brought  forward  some  striking  examples  l^'fore  the  ]li!<:ilth  of  Towns  Com- 
miasiim  (First  Report,  1.S44,  vol.  i,  pp,  r»2,  60,  111),  TD,  ttc),  T)r  Henry 
Cortnac  has  insisUMl  M*itli  great  coyetiey  on  this  mode  of  origin  of  jdithisis,  and 
Dr  Urecnliow,  in  his  '*  J\eport  on  the  Heallh  of  the  People  of  England,*'  also 
enumerates  this  cause  as  occupying  a  jirominHut  place. 

In  pris4ma,  the  great  mortality  which  furmeriy  occurred  from  phthisis,  as 
for  example  at  Millbank  (Baly),  seemed  to  be  owing  to  bad  air  conjoined  with 
inferior  ^liet  and  moral  depression. 

Two  Austrian  prisons  in  whiih  thft  diet  and  mode  of  life  were,  it  is  believed, 
esflentially  the  same,  otfer  the  fi>llowing  contnist : — 

In  the  prison  of  LeopoMstadt  at  Vienna,  which  was  very  badly  vcntilateil, 
there  died  in  the  years  1834-1847,  37tf  priHoners  out  of  4280,  or  86  per  1000, 
and  of  these  no  less  than  220,  or  51'4  per  1000,  died  from  phthisis  ;  there 
were  no  less  than  43  easej*  of  acute  miliary  tuberculosis. 

In  the  well-ventilated  Tloupe  of  Cormotion  in  the  8amo  city,  there  were  in 
five  years  (1850-1854)  3037  prisoners,  of  whom  43  died,  or  14  per  1000,  and 
of  these  24,  or  7-9  per  1000,  died  of  phthisis.  The  comparative  length  of 
sentences  is  not  given,  but  no  correction  on  tliis  ground,  if  needed,  could  ac- 
count for  this  discrej«iucy.  Tiie  great  pi^evalence  of  phthisis  in  some  of  the 
Indian  gaols  api>ear9  to  be  owing  to  the  same  cause,  combitiefl  vrith  iiisuiiticjeul 
diet 

The  now  Mell-known  fact  of  the  much  greater  prevalence  of  phthisLs  in  most 
iif  the  KurojMian  armies  (Krc^nnh,  Prussian,  Ktissian,  Pj(?I;.;ian,  and  Knglish) 
can  scarcely  be  accounted  for  in  any  other  way  tlum  by  supposing  the  vitiated 
atmosphere  of  the  barrack  room  to  Im-  in  faults  This  is  the  ('onclusiun  tf)  wliich 
the  Sanitary  Commissioners  for  the  Army  came  in  their  celebmted  rf'jtort,  nfter 
assigning  all  prolmhie  inHuence  to  exposiu-e  on  duty,  intemperance,  :unl  a  nune- 
wlmt  faulty  diet  And  if  wn  must  attribuUf  some  influence  U\  the  pre.'iHure  of 
ill-made  accoutrements,  and  to  the  gieat  prevalence  of  syidiili*;,  still  it  can 
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hardly  be  doii]>UHl  that  llie  chief  cans^  of  phtliisin  among  aoldiers  han  to  he 
atjiiglit  somt'where  elae,  wlien  we  w«  that  w  ith  very  tlill'en'nt  duties,  ii  vnriiible 
amount  of  Hy])liiliH,  and  altered  tiiet.,  a  gruat  auioiuit  ol'  phthiui^  han  juvvaUed 
in  tht;  iiiuiit  varinl  stjitiona  of  Uih  arnty,  and  in  tlu;  tnont  twiiutitut  cliinnt**.^  ; 
ui  Gibraltai',  ^ItdUi,  loniii,  .J«niair;a,  Trinidail,  Uermuda,  t\;o.  (nee  hist')ry  of 
these  sttttioiifl),  in  all  whifli  ])hw;os  tlio  nnly  wHumon  condition  was  the  vitiattxl 
atimwiphere  whicli  our  btiinick  system  ever^whei-e  produced.  Ami,  as  if  to 
cUmicIi  tlie  ajxnintjnt,  tlien*  \\\i»  Umn  of  lat(^!  yvAirti  a  most  dtriiU'd  dct-iiut.'  in 
plithiflind  ciwciiin  ihest^ siUiliuiis,  wliile  the  i>nly  cinumattanct  which  ims notably 
L-lumgi'd  iu  tlie  timt^  ha*}  Jm-tii  thy  comiitiun  of  ihv  air.  80  also  the  extraor- 
dinary amount  t\\'  consumption  wliich  pn^vail^  anion;^  the  nion  of  tlu^  Koyal 
imd  Mcrchaiit  Naviui*,  and  which,  in  ^louii*  men-of-war,  has  aniounteil  to  a  vcri- 
Ublo  (^pidoiuio,  i«  in  all  i>r<»bability  attributJible  to  the  faulty  ventilation.* 

The  ilwitlu*  from  phthisis  in  iho  Royal  "Savy  averaged  (3  years)  20  per  1000 
of  strength,  and  l!»o  ijivulidin^  31)  ikt  1000.  The  amount  of  eonauiniilioa 
and  of  all  lung  diseases  was  reiuarkably  different  in  the  different  ships.  The^o 
infepuucoa  havu  receivoci  the  Btronge«t  corrob«  'ratioji  frt)m  the  outbreak  of  a  lung 
disf.>ase  leadinj^  to  the  destruction  of  liinj,'  tissue  in  several  of  the  ships  on  the 
Meditenuneaii  station  iu  18G0.  I>r  Krysun  trac&s  this  cleai-ly  tocoutauiiuation 
of  the  air,  and  notiw«8  that  in  several  c«8e«  thodiseasi*  appcari^d  Ut  be  fmjjifij^it-erl 
by  conlrtgion.f  It  may  Iw  infera-d  that  pus  cell*!  wore  largely  thrown  off 
during  coughing,  and,  Hoating  through  the  air,  were  recoivod  into  the  lungs  of 
other  j>erstms. 

The  ppMluL'tion  of  phthiais  in  animals  confirms  this  view.  The  case  of  the 
monkeys  in  the  zftological  gartlens,  narnittMl  by  I  )r  Amott,  is  a  striking  instance. 
<^'(iws  iu  close  8table8  fn.*(|Ueutly  die  from  j>htlusis,  or  at  any  rate  from  a 
destructive  lung  disease  (not  apparently  pleuro-pueuniouia),  while  horses,  who 
in  thu  Worst  stables  have  more  free  jur,  and  gyt  a  greater  anioiuit  of  exercise, 
are  little  Huhje<:t  U)  jihthisis.  Itut  not  only  jihthisis  may  rtiuHonably  be 
Consider<i»l  to  have  one  of  its  modes  of  origin  in  the  breathing  an  atmosphere 
contaminated  by  r*»piration,  but  otliBr  lung  diseasoH,  bronchitis  and  pueu- 
ronnia,  apjiear  also  to  be  more  common  in  such  circumstances.  Both  among 
eeauien  and  civilians  working  iu  confined  cUwe  r^ioms,  who  are  otherwise  so 
differently  circumstjint'etl,  we  tind  an  excess  of  tlie  acut<!  Inng  alfections.  The 
only  circuuLptauce  which  is  common  to  th«^  two  claseew  is  the  impure  atmo- 
sphere. (Com|)are  e3])ecially  Gavin  Milruy  and  (Ireenhow.)  The  tivourite 
|4|Blief  that  thesis  disea<(^!s  are  causeil  by  truisitions  of  tcmj^erature  and  ex- 
^pOBUre  to  weather,  Iiaa  been  earried  Uio  fiu*;  there  is  evidence  Uy  show  tliat 
this  c^mso  is  suV>ortlinnte  to  ^'Veral  others. 

Iu  a<ldition  to  a  general  iniiKiired  t^tate  <.if  bealtli  arising,  pro1)ably,  from  faulty 
itioii  of  the  blottd,  and  to  phthisis  and  other  lung  affections  which  may 
mably  )>e  believwl  U)  have  tlieir  origin  in  the  constant  breathing  of  air 
vitiated  bj'  the  organic  vapourH  and  partichw  arising  from  tin)  person,  it  has 
long  been  considered,  and  apparently  (juitG  correctly,  tlwt  such  an  atmosphere 
causes  a  mure  rapid  spread  of  sev4;nil  K|H!cific  diseaBes,  especially  t}^hus  exau- 
tbematicus,  plague,  smallpox,  scarlet  fever,  and  meastea  This  nuiy  arise  in 
several  ways  ;  the  sfK'cihc  jmison  may  simply  accumultite  iu  air  wj  imperfectly 
d,  or  it  may  grow  in  it  (for  though  there  may  Ix;  an  analogical  argument 
inst  such  a  process,  it  has  never  been  disproved,  and  is  evidently  not  im- 
pftsaible) ;  or  the  vitiaUnl  atmoephere  may  simply  reader  the  body  less  reaist- 
ing  or  mor«*  pretlisposetL 

*  8tati*ittciU  Reports  on  tlie  HnUth  of  the  Navy.  «n'l  especiaUv  Gavio  Hilrof '«  pftinpblat  00 
'The  HMlth  of  the  Rnyol  Navy,**  1862.  pr.  41  «t><l  54. 
t  Trans,  of  tliu  Epidein.  Sot'.,  rol.  ii.  p.  142. 
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(li.)  Ah'  rendered  Iiupure  hi/  KfJudufinrnt /rt/m  ihu  Sick. — Tim  air  of  a  sick- 
ward,  containing  aa  it  does  an  immonse  quantity  of  organic  matter,  is  well 
known  to  l>c  moat  injurious.  Tbe  severity  of  tniiny  distMiacs  is  increariod,  and 
convale^enee  is  ^futly  |jMltiny;ed.  This  ajUMiytrs  to  ludd  tmc  of  fill  disfyiHea,, 
but  esjiociidly  of  the  lebrile.  At  a  certain  jjoinl  of  iuijiiu'ity,  erysij)eliirt  und 
hosjiilal  gjinyrene  aiti>eftr.  Tlu^  oo^urrence  of  eitlieT  diseas*^  is,  in  fact,  a  con- 
dbuiuatiun  of  tlie  sanitary  t'oiiditioii  of  tlio  war<l.  It  has  Wen  asserted  that 
hospiUd  ;:'an;^T(iUft  is  a  pmcui'flor  of  exantheraatic  typhus,  but  probably  the 
introtluctioii  at  a  particular  time  of  the  spocitic  jmiaon  of  tyi'lms  was  a  mere 
coincidence.  But,  doubtless,  the  sjime  foul  state  of  tlie  air  ivlucb  aiiU  tlio 
sjiri-ad  (if  the  one  disease  would  aid  also  that  of  the  other. 

AVlu'ii  liospilai  gim^eno  haa  appeared,  it  ia  sumetimes  extremely  difficidt  to 
get  rid  of  it.  llamuumd*  suites  that  in  a  wan!  <»f  tlic  New  York  City  HoApital, 
where  husjnt;d  ;;an^ruiiu  had  aiipt^iired,  i-emmal  of  the  furniture  and  patients 
ilid  Hot  pphvont  fn'.sli  patients  beinjLt  attarkiwl.  (_'i<»siii}<  tlie  wani  for  sitme  time 
and  whitewii.shini^  had  no  effect.  The  piasteriny  was  then  removed,  an<l  fresh 
plaster  applied,  Imt  still  cases  rocnrreiL  At  last  tlio  entire  walls  were  taken 
down  and  rebuilt,  and  then  no  more  eases  oecurred. 

It  is  now  well  known  that  by  the  freest  veutilation,  i.e.,  by  trt^ating  menin 
tents  or  in  tlie  oi>cn  air,  liospilal  gan)jpme  can  ho  entirely  RVoided.+  The  oc- 
currence of  hospital  ganj^Mic  in  a  tent  is  a  matter  of  the  mresL  occuntjnco. 

(r.)  Air  reuth'i'fut  iw/»/n-  htj  Onidnndinn. — Of  the  proilucts  of  (!ond)Ustion 
which  [xisd  into  the  general  almusphere  (see  page  74),  the  carbonic  acid  and 
carbonic  oxide  are  so  largely  and  speedily  ^lihited  that  it  is  nut  likely  they 
can  liavo  any  inHuence  on  healtlu  The  jiarticles  of  carlmn  and  tarry  matter, 
and  the  sulphurous  aciii,  must  Iw  the  active  aj^enbi  if  any  injury  ivsulls.  It 
has  been  supposed  that  niulecular  carbon  amJ  sidphurous  acid,  instead  of  lieing 
injuri^'Uii,  may  eveu  he  useful  as  disinfectants,  and  we  might  a  priori  con- 
clude that  to  a  certain  extent  thej'  must  so  act,  but  certainly  there  is  no 
evidence  that  the  smoky  air  of  our  cities,  or  of  our  colliery  districts,  is  fi-eer 
fW)m  the  ])oirionH  of  the  speciHe  diseases  than  the  air  of  (►ther  places.  It  has 
lieen  supposed,  iudeed,  that  the  air  of  large  cities  is  {jarticularly  antiigouistic 
to  malaria,  but  theits  hxm  prolHibly  other  causes  acting  lu^rc.  The  solid 
partieles  of  carlHm,  and  the  sulphurous  acid  g^w,  may,  on  the  other  baud,  have 
iryurious  etfe^t**.  It  is  not  right  to  ignore  the  mechanical  ettect  of  tlie  fine 
IKiwder  of  coal  BO  cojisttmtly  dra^vni  iiiln  the  lungs,  and  even  the  possilHlity 
of  irritation  of  the  lungs  from  sulphinuus  aiiil.  Certain  it  is,  that  pei-snus 
with  bronchitis  ami  *'mphyst;nia  often  ivv\  at  once  the  entmnce  iut<j  the  l^mdon 
atmo8))hero,  and  imlividual  exjKjrience  will,  I  iK-lii.^ve,  Icatl  to  the  opinion  that 
such  iui  atmosphere  luts  some  eiftjct  in  tirigimitiiig  alUicks  of  bronchitis,  and  in 
delaying  nn^overy.  But  st^itistical  evidence  of  Llic  eth-ct  of  smoky  town  atmo- 
spherea  in  producing  lung  alfections  on  a  large  scale  c4uinot  be  given,  ah  matiy 
are  tlie  other  conditions  which  complicate-  the  iirohlnn. 

The  eHeet  of  breatliing  the  juvKlncts  of  combustiim,  of  gas  e8i>ecially,  is 
more  easily  determined.  Tn  piviportion  ti>  the  antount  of  contamiimtion  of 
the  ou",  numy  jiorsona  at  once  suffer  fn^m  lieadache,  heaviness,  and  oppre**ion. 
Brouchitic  atfections  are  fre<tuently  pnnluced,  which  are  often  attnbut^:d  to 
the  change  from  the  hot  r(_>om  to  thei  coM  air,  but  are  really  probably  owing 
to  the  inJiuence  uf  the  impure  air  of  the  room  on  the  lungs. 

•  OBHygiene.  p.  172. 

+  6m  Clmi.ler  im  IlnRiiitnl.t,  and  I*rofp(Hor  Jfiii^'ken's  Aildrens  on  Pymiiiia  in  Ibc  Svdcnhani 
Sodety'i  YcurlUtk  for  1S62,  p  213,  and  Report  on  Hyijiene  by  tlie  Author,  in  U'le  Army 
MeidicftI  report  for  18rt2(vol.  iv.) 
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The  eflects  of  constantly  inhaling  the  |>rfi(lucta  of  gas  comLustion  may  bo 
eeon  in  tht'  caao  of  workmen  whosf  Hhoi«  iiro  dark,  and  who  are  conipcUwi  to 
bum  ^la  during  a  lurge  ptirt  of  thy  day;  the  |.>aUor,  or  evon  ana-niia  and 
g«nenil  want  of  Unm  wliioh  aucii  men  allow,  is  owing  to  tlio  constant  iiJjala- 
tiftn  of  an  atmo.sphert>  8o  iuijiure. 

(tl.)  Air  Ikiuicrfyl  Iinjntn'  hy  tiewaye  Gas, — Came  of  asphyxia  from  buI- 
phurclttHl  hydrogt'n,  suI|ihido  of  ammoniiun,  carbonic  acid,  and  nitro^^n  (op 
j-Miftsiljly  nipid  poisoning  from  ofganiL*  vapours),  occasiouidly  occnr  both  in 
SttWors  and  from  Dm  opening  of  old  ctiswiKiola.  In  a  cavav  at  i  'liijtliani,  thcs 
clearinji  out  a  privy  pntdnccd  in  twonty-threo  children  vioHiiit  vomiting'  and 
.[turjfing,  hwidiu;h(;,  and  gnuit  proatration,  an<i  ronvuI»iv(3  twitchings  tff  the 
nmsr.lcrf.  Two  died  in  twenty-four  lioiu's. — (**  HexUth  of  Towns  Keirfirt,"  vol. 
i.  p.  139.) 

If  Huch  cases  OS  thcae  arc  put  aside,  and  we  demand  what  ia  the  condition  of 
health  of  those  who  work  in  non-inft-cted  sewvra,  to  \iso  Parent- D\n;h a teli't*« 
expnttfiion,  wu  find  Bom«  tliffeitnci.'  of  opinion.  That;krah  etatt'S*  that  scwcr- 
men  ar«  not  subject  to  any  disea.st^  (apart  from  jtsphyxia),  and  are  not 
short  lived.  He  cituH  ikj  evidence.  PiirenH)ucliat4dett  came  on  the  whole 
to  the  same  con<-lusii>n  a«  regards  the  sewer-men  of  Paris  in  1836.  Ho  says 
that  then)  are  some  men  so  aHccitcd  by  the  air  of  sewers  that  tlioy  can  never 
work  in  them  ;  but  thos*;  wlio  cau  remain  sidfer  only  from  a  litth*  ophthalniiii, 
lumbigo,  and  j)er}ia]>s  sciatica.  They  con.sider  otherwise  their  occupation  not 
only  innocent  but  as  favourable  to  heidtb.  The  only  fact  adverHc  to  this 
seemed  to  )>e  that  the  air  of  tlie  sewer  greatly  aggravattxl  the  venereal  disease, 
ami  those  whi)  persiMt+Hl  iu  working  witli  tliis  disease  on  tlieni  inevitably 
periahi^l  (p.  250).  Tlie  wurking  in  deep,  old  sewage  matter  produced  an 
eruption  on  the  parts  batlietl  hy  the  mud,  which  twjembied  itch  sometimes,  or 
waa  phlyctenoid  in  character. 

When  Paront-I)uch4telet's  facts  are  subjected  to  analysis,  the  case  is  not, 
however,  so  c-lwir  na  would  appeJir  from  his  statement  At  one  place  he  speaks 
of  24  men  being  the  number  of  sewer-men,  at  another  of  32 — either  number 
being  t*H)  small  for  safe  coiudu-sions.  He  also  gives  a  list  (t.  i.  p.  386)  of  the 
32  men,  fmm  which  it  apj>ears  that  there  wore  no  less  than  20  men  who  had 
only  bwn  employed  six  months  in  the  sewers,  and  seven  othLTE?  who  hud  only 
been  there  a  year  ;  two  others  liad  been  less  tlian  sixteen  mouths,  and  only 
three  were  over  two  years  (viz.,  KiVen  years  ajid  six  yt'aj-s  respectively).  8o 
tliat  the  extremoly  fibort  period  of  time  seoms  <pnt<!  to  vitiate  any  conelusi<ms. 
15ut  it  appears  also  that  a  very  consitlerablc  eti'ect  was  producL^d  on  a  large 
numhtT  of  tliosc*  nu'u,  im,  besides  ophthalmia,  from  which  no  less  than  25  of 
them  liad  sull'ered,  and  sevurid  three  and  four  times,  10  of  the  20  men  who 
had  been  employetl  less  than  six  months  }ind  suH'ered  t'nuu  bilious  and  cere- 
bral affections,  diarrhoea,  colics,  jainniice,  iumloir  pnins,  and,  in  one  ca.se,  bilious 
and  cerebral  fever.  Uf  the  wven  men  who  had  Ivei  ii  employed  less  tlian  one 
year,  no  less  tlian  tlm*  luul  sutfered  frf)m  colics  ami  diarrho-n,  and  two  from 
rheumatism.  80  that  all  the  facts  sliow  tliat  this  cclt'l>rated  evidence  of 
Parent-Duchatelet,  which  has  been  so  often  cpiotcd  to  pn>vu  the  innocuous- 
of  sewer  air,  has  Wen  completely  misunderstood,  and  that  it  rather  proves 
the  hurtfulness  than  other\sise.  The  principal  nifections  seem  to  have  been 
ophthalmia,  bilious  atfections,  diarrha'a,  and  colics.  Tlie  exact  amount  of 
eicknesa  ]>er  annum,  the  rate!  of  mortality,  and  the  expectation  of  life,  have  not 
bei'U  determined  by  any  olwerver. 


•  The  Effcctji  of  Art*,  Tnwlw,  and  ProfKwionii  on  Health,  1832,  p.  UK 
t  Hjgieoe  Publique,  vol  i.  p.  247  0836). 
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It  iiiUfit  \>v  htni<Mnben>tt  als«.i  that  $ew«r  air  u  uf  no  mw&ble 
lltNt  oUoii.  witli  ^fxitl  ventiUtiou,  it  is  toletaMj  p«tr%  aad  tkaft^in 
lli^  iiihiihitantM  of  hotiMi>»  uwr  aewtsn  roUly  recflrrB  moie  aBWvr  an 
who  {HMirtriiU*  iiiU)  the  aewefs  thttiiwphreK.     The  wmKimea  ■!» tike gnsfc piB- 

ciititidtif,  Ixith  ill  London  an<i  Paris,  and,  in  hoth  cmiw,  tiie 

iimyimI  with  n  vi'ry  large  qaantitjr  of  water,  whirii  haa  aKtwati 

Ihm  k  ih'Ie^UTioud  pnjducta.     Oocaskmallj,  men  hove  biealhed  the  azr 

Crtuii  II  dmiii,  uml  have  raffereil  from  it  most  aiMy|iimieaIlT.     I>r  Cloi 

n*i^oitlK  a  go<Kl  case  of  this  kind.     After  *"*^****g  the  gac»  Uie  nan  &lk  M^ 

liui^uid,  and  had  no  ap]it;tit«  for  fijurdaya,  and  woi  then  attacked  witb  a 

rnltu,  vomiting,  poi^png,  azul  great  prmtmtion. 

Dr  Herljert  fiai^erf  has  attempted  to  sabmit  tkifl  cpieattflvi  to 
hy  (Hinducting  the  air  of  a  ccmpool  into  a  box  wberp  animals  were  ooniincfi. 
The  analysis  of  the  air  gAumml  the  pnmriKff  of  cArbonic  acid,  anlplmretted 
hydrogen,  and  sulphide  of  aaimoniam.  The  reaction  of  the  ^m  was  wnaBj 
neutral,  somctimeji  alkaline.  The  gaa  was  nomeibDeaofleiisiye,  ro  thatoigvuc 
vapours  were  pnjtnhly  prnMrnt,  Imt  no  analysis  sppean  to  have  been  made  on 
thiH  point  Tliree  dogH  ami  a  mfmMt  wt^rf.  f^-xpfvnmtmied  on  ;  the  latter 
lot  down  over  the  oeiwjiooL,  axul  flierl  fm  ihr;  Kfth  riav.  The  three  dogs 
(•iitiHn<vl  in  the  box  ;  they  all  MOttftttd  from  Tornitinj;,  purging,  and  a  febrile 
uimdition,  which,  1)t  barker  says,  "resembled  the  ludder  forma  of  continued 
fever  commrm  Ui  the  dirty  and  tlJ-T»*ntiIate*i  homes  of  the  lower  classes  of  the 
ertiiim unity.'*  But  the  effects  re<iuirerl  some  time,  and  much  gas  for  their 
productioiL  Dr  liarker  attributes  the  resultfl,  noi  to  the  organic  matter,  hot 
to  tlie  mixture  of  the  three  gases,  carbonic  acid,  salphun.'tted  hydrogen,  aitd 
sulphide  of  ammonium,  and  cHpecially  to  the  Litter  two. 

"With  respect  to  the  special  produciion  of  typhoid  fever  among  sewer-men, 
Paront-Dueli&tclct  refers  only  to  three  caAea  of  cerebral  and  bilious  affection, 
which  may  hftv«  Ixion  t^^phnid  ;  thpro  is,  however,  no  certainty.  He  does  not 
state  whether  any  of  the  men  had  been  protected  by  previous  attacks,  and 
the  large  nunilMT  of  men  who  had  been  but  a  short  time  in  the  aewera  woo^ 
rnnder  this  inqnirj'  of  little  value. 

L)rCiuy,  from  iin  intiuiry  in  London,J  believed  that  those  men  were  not 
more  subjnct  to  ftfVftTw  thtm  other  workmen,  but,  us  I)r  Murchison  has  pointed 
out,§  Cluy's  concliu^ions  tu-e  (juestionable,  esjtccially  from  tho  diHtinctiun  of 
typhuHamI  typhoid  fovure  not  being  drawn,  and  from  the  mixing  up  Hcaven- 
gt^TH  and  diirtt  me»  with  Bower-men. 

Murtrliison  and  Pencock  have  both  observetl  sewer-men  to  be  more  subject 
to  tliose  diseases.  Mmvhison  thinks  that  const^iiit  exiKirfuro  to  sewage  uir 
giv»'i*  iniTiiutiity,  Imt  possibly  jirevious  attacks  (which  are  not  necessarily 
KOVHru)  limy  ufU'ri  give  jiroteclion. 

Nightiniin,  and  the  collectors  and  sorters  of  dust,  do  not  appear,  according 
to  Dr  ih\}%  t-o  hv  siilyeet  to  any  siHJcial  disease  or  iU-huaJlL 

('?.)  J'Jff''rf  Iff  St'irtr  Air  07t  the  Gt^nrral  Population. — The  offoct  of  sewer 
air  on  the  geneml  population  is  anoth(<r  ([utation.  In  many  towns  there  is  a 
constant  escajve  of  sewage  air  into  tlie  houww  ;  the  drains  ojicn  at  the  base- 
ment, are  insuilieiently  tnip|>ed.  and  currents  of  air  force  the  g;i.s  into  the 
house,  or  the  artificial  wanning  of  the  house  continually  draws  up  the  air 
fnun  the  sewers.  Ln  bmdon,  L>r  SaiHlersou  has  shown,  by  his  ingenious 
luanonieLer,  that  the  tension  of  the  air  in  the  sewers  is  always  greater  than 


•  MwIiiAl  Tiinej*  ami  tJawtte,  Jmie  ISftr.. 

t  On  \lalnria  nn<I  Mm^iunta,  l.y  T.  H.  Barker,  M.D.,  1863,  p.  176,  rtjrn. 

:  Jminwl  of  the  .SUtiKtic*!  Sooioty,  184Jil,  rol.  xi.  §  On  Pi-v«rs,  p.  45». 
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that  ul'  Uiu  ItuutiL'  air,  ikuI,  coiiHC(|uuntLy,  lliat  Ihufu  i^  u  con^Uuit  daugec  of 
aewur  air  entering  oiir  iiwclliiigH. 

'I'hiit  th«  bauithiijg  riucli  iiu  utmofipht^re  luta  an  imincnso  olfect  on  heAltli  !« 
a  matter  ni*  sutih  daily  i)W*n'atit>ii  that,  !  |m*Kunn!,  it  will  not  be  Ueiiied. 
Every  one  nuL?t  have  seen  instances  in  wliioh  hi'jKhmlie,  8ickue,se,  Hiarrhti:a, 
gyneral  malaise,  and,  atW  a  cijilain  time,  ^Ti-at  dejtpesHion  of  health,  with 
more  or  less  amumia,  went  producdl.*  In  some  cabcs  I  have  known  decided 
fybrile  attacks  lasting  thruB  or  four  ilays,  ami  uttendud  with  grt'at  hwidache 
and  anorexia.  In  some  cuse^,  houses  inti*  wliitli  there  hius  Inji^n  a  eontiune^J 
©scape  of  newer  ail"  have  been  so  notijri<mKly  unlieidlhy,  that  no  persona 
wnul*l  live  iji  them,  and  thid  ha»  not  been  only  ti-i:>ni  th*-  jirevah^nce  nf  fevor, 
but  from  other  diseases.  l>r  Marislon,  ICA.,  in  hia  exceUent  pujier  on  the 
Fever  of  Multa.t  t<4l3  us  that  when  ty]>hoid  fever  broke  out  at  the  Furt  of 
LftWiirLs,  fixim  the  opeuiiig  of  a  drain,  other  affections  were  sinuiltaneouiily 
ileveiuped,  viz.,  *'  diarrhcEa,  dypenteiy,  slight  pyrexia!  disorders,  and  dist-aww  of 
the  primary  xiHsimihitive  nrgajis."  A  close  examination  and  analysis  of  thw 
atfectiijns  protlueeil  by  the  iidialation  of  sewer  uir,  wouhl  probably  much 
eularj^e  this  \iifl ;  and  tho  tiasH  of  affet'tions  i-eaultiug  ti'imi  thi.s  uiuse,  Ui  which 
it  may  Ih^  diihcult  t'«>  ai«sign  u  nosoloyieal  name,  vnU  be  found,  I  ]>elieve,  to  be 
eswt^ntialiy  cunnccted  witli  derangement  of  the  digestive  rather  tluui  with  the 
[iidiuuiiiiry  sysUfUL 

Is  typhoid  fever  produced  by  the  emunatioaa  arising  from  ftecai  decom- 
ptwition  ? 

Tliijsgivat  question  is  almost  too  large  for  th©  limits  of  this  Kmk,  and  yet 
it  ia  t*Kt  im|>ortjint  t(3  ImbrieHy  dismisned.  llie  main  facts  which  we  may,  I 
beheve,  legitimately  draw  from  tlie  long  discussion  which  has  taken  place  are 
these  :— 

1.  There  arc  several  cases  un  record  in  wliich  typhoid  fever  has  constantly 
prevailed  in  houses  exposed  to  sewage  emanations,  either  from  Ixid  sewers,  or 
from  want  of  them,  and  in  which  pro]>or  sewerage  has  completely  removed 
the  fever.J 

2.  There  arc  several  cases  on  record  §  (Croydon,  Pcckham,  Westrainst^ir, 
Fleet  Lime,  Hammersmith,  Malta)  in  which  the  oi>enijig  of  a  dmin  (in  some 
cases  an  old  oin^)  liaw  given  ri^i  U}  decided  tv]ihoid  fever,  tin  well  a.s  to  an  ex- 
tremely severe  and  rapidly  fatal  dise,a.se  (jirobably  severe  typhoid),  ill  which 
coma  is  a  markeii  a\Tnptom.  (Murcliisfin,  p.  438.)  And  thero  are  other 
eases  (Wind-ior)  in  which  typhoid  fever  was  manifestly  caused  by  ill-venti- 
Iat<;il  and  ill-contrived  sewers  permitting  a  larye  rellux  of  air  into  tlie  houses. 

3.  Whenever  statistics  luv  accurately  carried  on,  the  ]>re valence  of  typhoid 
fever  is  always  found  to  be  in  a  close  relation  to  tlie  imperfect  maimer  in 

*  It  b  hnpAttrible  to  quote  the  ntuuerous  InstanoM  which  have  been  reeonleil.    Many  arc 
civcti  ill  ItiK  UealUi  ofTowos  Reporta.    (See  Evidence  of  Rigby,  vul.  L  p.  121  ;  Aidift,  vul.  i.  p. 
IISI. 
t  Array  Mwlical  R*i>nrt  for  IWl,  p.  486. 

^  Wlioc-vor  will  take  the  tnmhlu  to  read  tha  HtwiUh  of  Towns  Reports  and  Evidrnce,  Mr 

imon'fi  liejwrls,  Dr  Letbuby's  Rt-jxtrU,  Dr  AcUnrVs  Rep<)rt  on  Fevew  id  Agriculturul  DintrictJp 

il  the  IWp<^>rt4  "f  tlio  Medioal  Offkt*r  ^^  the  Privy  Coiuiotl,  will  ftml  abuniLint  evvltfiice  in 

pport  «)( thifi  asstrtioti.     Many  provincial  towiut  in  Knglund  could  ^ive  similar  evidence,  oa 

"I with.     (K««  Dr  KiclionUnu'H  lUturt.  Medical  Timej*  and  (iu/xtto,  Jan.  Mi^i. }    Tliu  coae  of 

(*al>ttoc)c  Ul  LVvou<<hii-e  uiuy  ha  also  noted     ltiu*e«l  U>  ht  alwayrt  liahlc  to  outbruuk  of  typboid 

fvver.  but  after  tha  dmnoge  of  the  place  the  fever  disappeared.     (Urlstowfl  in  Tramt.  uf  Epid. 

8oc  vol.  i.  p.  3I»tlJ 

f  K^r  many  iniUnoeo,  see  MnrrhiKon  »n  Fevem,  p.  430,  W  x^.  The  IlonimerHmitli  case  in 
->!  .1  l.y  Rnhinjrl'.n  (Hritis)i  MydioU  J.ninml.  May  U.  1862).     Tim  case  iit  Malta  in 

«|  ^  Man-Ion  (Army  >U-*lirnl   li*-'iw>rt  for  likSI,  p."4S<i).     I  have  U-eii  infiimn-d  of  a 

•-t -  -^.-i.  ,  .kifl  tl  WAA  nlfwi  iifHniu'd  that  the  cvocitntions  of  $nnio  i^tieuts  with  typhoid  fevtrr 

had  bcun  received  two  yenm  tjefur*'  int"  this  drain. 
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wliirh  HiiM'ti^o  ttuUtiTH  art!  rumovKl.  Tlie  orniy  statistics  of  homo  and  foreign 
HtrtLiDrw  givo  iw  oxni!lI*«iit  cxainplf^  of  tiiis,  and  ywir  l)y  year,  lus  diugnosis  is 
l*o<*ominj(  mom  iwriau],  tliis  fact  in  coming  out  nioro  and  more  cltiarly. 

I'lu'W  tlinw!  cIii«*t*H  of  tiicts  are  so  undoubted,  and  8o  numerous,  as  to  sliow 
Umt  i]\t'  t'nuut^iium  InitwtHjn  tyjihoid  fevor  and  ftw-al  otnanatioufl  Ls  too  iuti- 
nuil<' i'l  1hi  lii-riilriitul.      Jlut, 

4.  'V\wrv  are  (^asijs  on  nt^ord  in  wliich  i'ii?cid  accumulation  and  ilficomposition 
han  licun  ^oing  on  ulnfUt  liJilut'iti<»ri8  for  ycsirs  witliout  producing  fever.  Cer- 
tttirdy  many  of  tfti-bo  )^wt'«  are  in  siuull  villagt-'s  and  inolal^d  liouw.s,  where 
thi'm  urn  I'ttrri'ntH  of  air  to  can")'  off  the  t^Muna,  and  not  in  oIohg  U^mnis  and 
aljny«.  Tin?  dilfennico  may,  then,  by  moivly  onv  of  easo  of  oxidation  and  dis- 
jHTKion.  In  flomo  of  thL'«j  inatant'cs  again,  and  L'S]>eciaUy  in  tho  case  of  foreign 
iuwni,  fnvL'i  may  rtjalJy  gitjatly  pruvuil^  though  c;L:jU]d  ohrtervcrs  do  not  recog- 
nim:  it ;  it  may  iitXimi  the  cinldren  under  tht,*  form  of  the  Ko-cidlc'd  infantile 
r<«mitt<;nt  fever,  an<l  in  this  >vay  preserve  them  from  8nlwie<iuent  attackis. 
titningere  HuHer  in  Bueh  towns,  but  ajjjjaivntly  not  the  inl^mhitarits.  A  closer 
axaniinntion  may,  jn^rliapH,  dutt^ct  llie  reaat^tn  of  thi«  to  !«•  the  protective  influ- 
encv  of  prior  attack^.*  lu  t)t]ier  c:ises,  again,  the  fever  really  jtrevaila  among 
ndulta,  hut  in  not  re<:ognifl!'d.+  How  constantly  it  used  to  Ihj  said  that  typhoid 
fever  jip-v;iil*'d  in  m-itlHr  the  VaisI  nor  thi^  Wr«t  Indie*^.  It  really  iir<*vailsin 
one,  ami  [trobalily  in  l>othj  mid  doubtless  has  always  been  i)re.H.ent,  but  was 
conffjutided  with  other  dlsoiuses,  8tiU,  will  these  explanations  account  for 
ull  lUiHes  ?  A  village  is  known  to  mo  in  wliich  no  typhoid  fever  hiul  ever  been 
known  ;  the  clmiuiige  an*angements  were,  ns  Ui*ual  in  our  Kuiilisli  villages,  very 
l>iiil.  AlK)ut  twelve  yejirs  a^o  tyjilioid  liver  commenced  to  jtR-vail,  and  spread 
e.(»m]ili^ti-ly  tbmugb  tin-  vilhige,  uLtjuikiiig  uKl  jtnd  yonng,  .m_>  rnniphitely  unpro- 
te*^ted  Were  all  tlnj  inhabitants.  ImfiorUiliuu  eould  not  be  traced,  but  it  is  not 
certain  it  did  not  w-cur.  Now  hero,  as  in  the  crises  id"  ( 'alsto<'k  and  Over 
l)arweu,  recorded  by  Ihistow  and  Greeidiow,t  either  the  aLCum\dationof,and 
simulations  from,  sewage  must  reach  a  certain  point,  or  there  luust  bo  some 
BiHMiial  HU[K'radded  meteorulogieal  conditions,  such  as  excesv>*ivc  heat,  drought, 
&c.,  or  there  must  be  entrance  of  a  fivsh  iiyent. 

Ft.  TlienMiro  cjtses  in  which,  in  micli  loctd  outbreaks,  no  i^itroduction  of  a 
fresh  agent  can  be  traceil.  Hut  then  it  is  noti:)rioxisly  ilillicult  to  pi-ove  a 
ncgitivn,  and  thi-.se  Hp^'cific  poiiwuin  pass  frcjm  place  U\  place  in  siudi  swTet  ways 
thai  it  IS  alinitst  imjiossiblt*  to  trace  them.  A  gi-eut  number  of  negative  in- 
stances must  be  brought  together  biifore  much  reliance  can  he  placed  on  this 
argument. 

6.  There  are  ca8e8  on  record  (the  outlm.'ak  at  Steyning,  recorded  by  \\niit]ey,§ 
IB  onrt  of  the  best)  in  which  all  the  conditions  of  ty])hoid  fever  fri>m  juciimu- 
lated  sewage  me  pivsent  fur  years,  and  yet  no  ft'Vur  is  eaustsl.  Then,  a 
patient  arrives  from  a  distjinco  with  typhoid  fever,  nnd  the  difi<yiso  spreads 
mortj  or  less  through  the  -village,  and,  sjirt^mling  evidontly  fmrn  tins  case,  is 
llisfleniinated  as  evidently  by  the  fa-cal  emanations.  Now.  siicli  (uuses  as  tliese 
support  very  Ht^^^ngIy  Dr  William  llniM's  vifw,  tbat  tlie  sjwcillc  [Miison  Tiiiist 
l)e  intn)duced,  and  that  it  is  couveyeil  in  the  stools,  and,  as  a  matter  of  course, 
propagated  tlirough  the  sewers,  if  these  exist. 


*  Then  hc«iuh  little  ilonht  tliai  one  attAck  of  typhoid  lunally  itnttectx  from  another.  Is  this 
owing  to  the  daitmclion  of  Peycr'a  jntchei ;  and  in  the  fever  mlly  cauMfd  hy  tho  nlisnrptirm  of 
the  ]irocltict«  nl  tUene  gtuntU.  when  disintegratinf^  from  the  efT«ets  of  a  jHiison  liN'nlty  apiili«<l  to 
thciH  T    The  trftiiHiniMiou  of  the  'liaoaHC  hy  water  gives  itomt^  countcfiaiife  to  this. 

t  TUisi  tH  tlir  lAM*  .^till  ill  [#>iiilon  ;  then?  in  renM)n  to  think  tlmt  iiiAny  ctise»  uf  typhoid  ticcur 
111  iirivate  pni<-ti(e  which  ttrf  not  tliacu'ised. 

i,  Koiirtli  lU'iKirt  of  the  Medical  Omcer  to  the  Privy  Council, 

S  Ibid.  p.  4a. 
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V         7.  Tliore  are  cases  in  which  ty[>iioitl  tever  occurs  when  no  exposure  to  stw- 

B     ago  Qiiiunatioiis  can  be  tmcotL     But  tht^su  iiiKtancos  an',  always  isolated  ;  aud  it 

■      is  woll  known  that,  in  Huch  tmsoa,  it  Is  not  to  \>*i  vxpectod  wo  shall  always  be 

able  U}  point  out  tho  uxact  j)la£u  aud  time  of  exposure.     A  man  may  bti  ex- 

tpoMtd  t(i  II  vitiat<'d  atim^spliore  Avithout  even  knowing  it  hirnseli*,  and  even  tho 
time  and  placfr  ofexprtsure  to  the  most  undoubtod  contagions  (as  8maIliK»x) 
cannot  always  bt»  traced. 

ITio  guuorai  conclusion  seenia  to  mo  to  be  this.  The  view  which  meets  boat 
all  thu  facts  18  that  sewage  air,  /w-r  w,  docs  not  ]>Po<lnrn  the  specific'  legion  of 
Poywr's  piit<:heft,  which  i«  the  anatomical  sign  of  typhoid  fever,  but  that  siswera 
alfunJ  the  chauiiuls  of  pro|Migation  when  the  specitic  poison  of  typhoid,  derived 
from  the  .'^tt^oIn,  tiiula  its  way  into  them.  At  the  same  time,  it  muHt  he  cou 
fessed  that  thiH  conclusion  is  not  based  on  such  t^umplete  evidence  an  slujuld 
alone  content  ua,  and  tluit  the  si>ontaneou8  origin  of  tnio  ty])hoid  fever  fnim 
simple  sewage  matter  is  neither  ciunpletely  ilisprovcML  nor  is  evidence  wanting 
which  ewms  to  indicate  mich  an  origin.  That  the  ctHuvin  fruin  the  typhoid 
stools  will  produce  typhoid  fever  seems  to  be  certain,  and  a  guyd  ea^e  is  given 

I  by  Itiecke.  The  evacuations  of  a  typhctirl  patient  were  placed  iVi  an  outhouse, 
the  upper  room  of  which  had  an  unceiled  tloor.  Two  men  who  had  no  inter- 
DOUr^e  whatever  with  t!io  ]»atient,  and  never  entered  tho  house,  but  who  slept 
%  the  upper  room,  wow.  attjuiked,  and  at  tbe  same  time. 

"With  regard  U)  the  prfMluction  of  iliarrlia'a  from  fa-cal  emanations,  it  would 
aecm  Uiat  the:  autuniuid  diarrhdii  of  tins  country  i-s  intimately  connecti'd  with 
lemiK-raturOt*  and  usually  cj»mmences  when  the  thermomet^T  is  i>ersi8tently 
aU^ve  i}i)°,  and  when  there  Ls,  at  the  time,  a  scarcity  of  rain-laU.  It  ia  worst  in 
the  badly  sewered  distriota,  aud  is  least  in  well-drained  districts,  and  in  wet 

»  years.  It  has  been  checked  in  London  hy  a  heavy  fidl  of  min.  All  thoae 
points  seem  to  connect  it  with  ftecal  emanations  reaching  a  certiiin  mpi<iity 
of  evolution  in  conse^juence  of  high  temperature,  deiiciont  rain,  and  perhaps 
relative  drjniisw  of  the  atmosphere.  At  the  same  time,  tliero  ia  some  cxin- 
nection  )K»tween  this  disease  and  impure  water.  It  may  own  a  double  origin, 
and  in  a  drj'  Kea.son  both  causes  nuiy  be  in  operation. 

To  sum  up,  the  diseases  protluced  by  ficcal  emanations  on  the  general  popu- 
lation seem  to  be,  diarrhcea,  bilious  disorders,  often  \nth  febrile  symptoms ; 
dyspepsia,  genecal  malaise,  and  anseraia  ;  all  these  l>eing  affections  of  digcKtiun 
or  sanguilit^tion ;  typhoid  fever  is  also  intimately  connected  with  sewage 

I     emanations,  either  l>eing  their  direct  result,  or,  more  probably,  being  cnuscid 
by  siKJcitic  products  mixed  with  the  sewage. 
In  adilition,  sewer  air  aggravates  most  decidedly  the  severity  of  all  the 
exanthemata,  erysipelas,  liospital  gangrene,  and  puerperal  fever  (Kigby),  and 
prr»>irtbly  lia^  an  injurious  cflect  in  all  other  cases. 

1(/)  J'Jrtmruttt'oM  /nun  Faral  Matter  thrown  on  tim  Ground. — Owing, 
doubtless,  to  the  rapid  movement  of  the  air,  tlieru  is  no  doubt  that  tho  excreta 
of  men  ami  animah*  thrown  on  the  ground  and  ex|w^'*e<l  U)  the  open  air  are 
less  hurtful  than  sewer  air,  and  probably  in  pr«.)porlion  to  tho  dilution. 
When  there  are  accumiUations  in  close  courts,  Bmail  back-yards,  Ac,  tho 
^fllBie  effects  are  produced  as  by  sewer  air,  and  many  instances  are  recorded  in 
the  Health  of  Towns  I^.^porta.  When  fa*cal  matters  arc  used  for  manure, 
and  are  tliereforo  speedily  nuxed  with  earth,  tliey  seldom  produce  baj 
effbcts.  Owing,  doubtle*«,  to  the  great  dcodorisingalM^orbing  powers  of  earth, 
flJAuvia  soon  cease  to  Ite  given  oiF.     An  instance  is,  however,  tm  record.f 


•  Baiuome  nnii  Vvmon,  "  Tuflueoco  of  Atmoftpli.  Ohangw  on  Dis."  p.  S. 
tWhUby,  "M&l.  Tiniw  and  Gftzeltc ."  Jan.  186Z 
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in  wlijch  two  cases  of  typhoid  went  8Up{>os«d  to  arise  from  thn  manuring  of 
on  a^ljaiymt  field.  Dr  Clouaton*  has  also  shown  by  t-Wdenco  which  &wms 
ven*  strung^  that  dysentvry  was  produced  in  an  anylmn  hy  the  exhulatitms 
from  flpwagf,  which  wa«  is]>read  over  thfl  ground  (a  still'  hrick  clay  subsoil) 
abr«ut  300  ya^ls  fnjoi  thf  as^'lum.  Thu  caiie  hcmjihs  a  very  convincing  one. 
M  the  portnihility  of  the  action  of  other  causes  (impure  wator,  liad  food,  ite.) 
WIS  excludtnl.  This  is  a  ]>i>int  on  which  mory  evidem-u  is  Utisinibhi.  It  is 
ililed  in  some  work*  that  disease  is  frwiuently  jinxUicrd  ))y  thi;  nnmuring  of 
the  groand,  >mt  I  have  bwn  able  to  finil  no  satisfactory  cndence. 

{^.)  EiiinmitiffM  fnmi  Stnvmut  htUuttui  hy  Ftfrnl  Afafirr. — The  evidence 
on  this  \>'i\uX  is  coutradictory,  Part-nt  Ihichatelut,  in  1822,t  investi^naetl  the 
eifocl  j»rviu<.-*^I  on  tht  health  of  the  inhabitints  of  the  Faubour^'  .St  Marceau, 
in  I'oris,  by  tlie  almost  insuinKjrtablo  eflluvia  arising  from  the  Kivl^re  de 
JJitTr^,  wJiich  rvc4'ived  a  hir^^e  piirtion  of  the  sewage  of  the  ijuarter.  Ho 
'rtA  lluit  tlie  lui&ltli  was  not  iit  all  damaged,  though  he  iidmitH  that  thoro  is 
''truth  in  the  iild  tnuiition  at  the  Hotel  Dieu,  that  the  eases  from  iSt  Marceau 
werv  more  o-vt^rc  than  from  any  other  |ihice. 

iJf  M'Wiliiitm  foiud  that  the  (emanations  from  the  Tliames  in  18511-00  hail 
no  dfdvterious  eH'wt  on  th«  hiialth  of  the  <.'iLsto in- House  men  emph>yed  on 
Ihe  river.     Tlie  amount  of  diarrhoea  was  even  lnd«  iw  the  avenige. 

Mr  liawliu*un  staWs  (Ifc«|ioi"t  ol'  Conmiitlee  on  Sewage,  1804,  ]».  174,  Ques- 
tion 3997)  that  a  rareful  hotiwe  to  liousi;  vinilation  litid  Iwon  inadr  iii  some 
of  the  wonrt  dintricts  of  Lauatshin*  (in  Manehei<ter  on  the  banks  ol  the  Mod- 
lock  for  inetam-e)  without  tinding  any  great  excess  uf  ditiease. 

<  )n  the  other  ha:id,  in  the  imports  ^^X  Sir  H.  1  'e  la  Bueho  Andl>r  Lyou  Play- 
fiiir,J  is  some  strong  evidence  that  the  general  health  uf  the  iwaple  sutfered 
from  the  emanations  of  the  putrid  streams  of  tlie  tV^nie,  and  the  trilnitjiries 
uf  the  Irk  and  Medlock  ;  that  they  were  ]iale,  in  many  cases  dyspeptic  ;  that 
fevers  (ty|ihoid)  urevailed  oti  the  hunks  is  asserted  by  i-wime  oltst^rviTs,  but 
rather  doubtt*d  by  others ;  but  none  seem  to  have  any  doubt  that  the  fevers, 
when  they  oectirred,  were  much  worse,  f'holem  in  ^ranehcster  was  severe 
idong  the  bjuiks  of  some  of  the,sc  streams,  but  that  might  have  been  from  the 
water  iM^ng  dmnk.  In  i85S  also,  l>r  Ord  J  obs^irved  that  a  large  nuinbtr  of 
men  enjploycfl  on  the  Thiimes  were  afiecttvl  by  the  efliuvlii  ;  the  symptoms 
Ix'ing  languor  and  dejire-ssiun,  followed  l^y  nausea  ami  hfaduche,  aching  of  the 
eyelalls,  and  re<]ness  and  swelbng  of  tiie  throRt.  I»iarrho'j»  was  mr(\  In 
1859  those  symptoms  were  not  oKs<Tved,  lbi>iir;h  the  state  of  the  river  was 
worse.     Were  they  then  retdly  caused  Iiy  the  ellluvia  in  18581 

It  is  very  likely  that  tlie  discnijancy  uf  evident  (•  may  arise  from  the  amount 
of  water  wliich  dilutes  the  fsLval  ntiitter  being  much  greater  in  soiue  cjises 
than  others.  In  the  case  of  the  Thames,  the  dilution  was  after  all  very  gnat, 
and  tliis  was  the  case,  in  piirt  at  any  nib*,  in  tint  Bicvre,  jus  the  stream  was  in 
somo  plaew  6  and  7  feet  deip.  Th»i  evn|iomtitm  from  such  a  Ixidy  of  water, 
however  offensive  it  may  br,  must  be  a  Very  diffenint  thing  fnmi  the  effluvia 
coming   oft"   from    tlie    masst^s   of  organic    matU'r  laid   hare   by   the  almost 


«  Mfdical  Tuneit  mtd  Guett«.  Juno  1865i  f  Hygi^iie  Publiqtie,  t.  !.  p.  9a 

*  Swond  KeiJttrt  uf  the  Henlth  nf  Towni  CoiiiniiHKUm.  mi.  SftfaiiJ  347.     Ljnn  F'U>-fnir  unys, 
•'  Tlic  tnwUcAl  iiK'u  iu  Mnnrh^Hter  whom  I  luiv**  cont>ultcu  are  unanimously  u{  v\Amoi\  lliat  the 
nuAnAlions  fruiu  the  j)Utn(l  stn^nrhfl  which  witxt  llifir  \\ny  nlng^Ubly  thruueh  tiht*  U<wn  are  n 
I'MUBO  nf  (liMULSc  1111(1  nmrtiihtv."    On  l!»'  other  liatid,  WhiU-heari  (RaI*  of  Mortality  in  Slan- 
ch't'-t'T.  '."A  ( ilit.  1W4,  p.  Wt)  (l<rnir»»  Ihit  typhu*  (typhnjilfi  is  nioru jirevalvnt  near  tht*  luiuks  of 
tl  -.  (Util  also  (ItniuH  i|i.  5*2)  thttl  hculUi  ih  injunnusly  affected.     Mr  Kawlii»>i"U  «Iho 

■  I;  wRjjt  <*mnniittrr\  lf*rtJ,  \\.  171.  (^ut^tinn  .'tl'l*?)  Matt^A  thntiiu great  excess ufditicajM' 

r...)..  ....,'.■>.;  ■mft  WAA  fmiDfl  t/i  cxi^t  on  thr  UiinkM  of  the  M«<lltH;k. 

{  Tmni.  Sodal  Sciracc  Amociation,  lb5U,  i>.  671. 
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complete  dt^uig  up  of  iitiviini»  iutu  whicli  quuutiiius  ut'  IVecai  lualU^r  are 
ponreil, 

(/f.)  Effect  of  Mantt/v  MauHfiteUrrit'K, — Thi*  iimnnru  timnutnctoniv  at 
pivseiit  exiting  in  UiIh  wmnlry  dn  not  np[iear  l4>  pn^tiuco  any  l«nl  L-fleL'ts. 
They  lire  gutierally  at  8nme  little  iliafeince  trrnu  towns  and  the  elHuvia  are  soon 
dilnte<l.  Itut  if  situated  in  towns  they  art^  nuinaiices,  and  may  he  hurtful. 
In  1847  evidenec  wjis  given  t^i  show  that  u  nmunri'  numufiicterj'  situaU'd  in 
Spitaliields,  and  alwut  100  Uiit  Innu  tlm  wi»rkU((UKL',  wiused  l»ail  diariluKi 
whenevop  the  wiutl  hh-w  in  that  diitrtion,  and  \'l  caiwis  of  "  si^M^ntaneoua 
gangnjne''(i)  whicli  had  ap[wared  amonx  children  were  attributed  to  it.  The 
cases  of  difttiaflti  in  tho  wopkhiiuw  inUnnaiy  alsoaciiuiitKl,  it  wa>i  said,  a  niah'g- 
nant  and  intnw, table  eluu-JU-tor.  *  In  France  the  wurkmfii  etij^n^ud  in  Ujn 
making  of**  Poudrette"  do  not  in  any  way  nuifer,  exeept  from  slij^lit  uphtlml- 
mia.  t  Parent-Iluchateli'tJ  (on  very  Rlif,dit  evidiiiice  unh^td)  thouglit  the  ema- 
nations were  even  lK*neliciul  in  M)iue  dist^ast^M,  anti  Tanlieu  8eemM  inclined  to 
aupptjrt  this  ojiiiuon.  \V'hen  tlie  poudrette  la  lieconipoHinj*,  and  large  i|Ujuiti- 
Utj-H  an.'  Itrouj^ht  into  small  spjiees,  as  on  hoanl  aliij*,  norioufi  e<mh*Mjuenof«  may 
ivj*ulu  i'urent-Duchiitelct  reconis  twocase.s  of  oiilbn'^iks  on  l)oard  .shi[(a  rarrying 
jtoudrolle  which  ffrnienU-d  on  the  voynge  ;  one  vessel,  the  Arthur,  lost  half 
her  crew  (niujdter  not  known),  and  the  rest  were  in  a  sUilo  of  deplinivMi* 
lu^alth  ;  the  num  wliu  uulimded  tht-.  (AJirgti  were  also  afleet*Ml.  Tlie  Hyniptnins 
are  not  reo.fuxW,  but,  in  a  smaller  vessel,  where  all  on  Intard  (5)  were  similarly 
afTi^tcd,  the  ili.M.tiw  put  i>n  thr  apiwarance  of  **an  u'lynauiic  fever."  lliere 
[j«raft  int^'uso  |kain  of  th«  hoa«l  and  ot  all  the  limUs  vomiting,  great  prostration, 
id  in  two  cases  great  diarrhu-a.  Thc^^  symptomii  are  ver>'  siioilar  to  those 
ly  mentiuncd  as  produced  in  the  childnm  at  Cla])liam  by  the  opening  t»f 
•  pnvy, 

(».)  TItf  Air  of  (iraf^f-yanh. — There  is  some  evidence  that  the  4listurbanoe 
of  even  ancient  places  of  wpultiiru  may  give  rise  to  diseiiae.  Victj  iVAxyT 
mfem  to  an  epidemic  in  Auvergue  caused  hy  the  rjp+'ning  of  an  old  cemetery; 
the  removal  of  the  old  huriaJplaee  of  a  convent  in  Paris  iin^hiofd  illness  in 
the  inhabitants  of  the  adjoining  huuses.§  in  Imlia^  the  cantonment  at  .Suk- 
kur  was  placed  nn  an  ancient  ^Jussulnmn  burial  ground,  and  the  station  was 
most  unhejdthy,||  es]teeially  from  fevers. 

The  olfeet  of  eftluvia  from  compamtively  re<rent  putn^fjing  huniiin  Vklies 
has  hinnx  itbserxed  by  many  writers,  }£amma7zini^  stiiti^s  tlutt  sextons  entering 
places  wliero  there  are  pulrefyuig  corpses  arc  sultject  to  niJilignant  fevers, 
SHphyxia,  and  sullocative  catarrhs ;  au(i  Foucroy  remarks  that  there  are  a 
thousand  instances  of  the  peniicious  ctl'eots  of  cjulav(-ri(^  exhalatioTiH  ;  and 
TttTilieu''*  lias  colJecte<l  a  very  considemble  nnmV«*r  of  cjises,  not  only  of 
aspbyxiiL,  hut  of  wvnral  ff'ltrili-  affections  prodiuiwl  by  exluiniations  anrl  dis- 
turbance of  boil  i(«.  Mr  Chiulwick,++and  the  fiencral  Rianl  i»f  Health.JJ  havo 
also  suMiniw.1  up  the  recent  evidence,  which  shows  that  in  churchyards  tliickly 
crowded  with  ilead,  gat^es  are  given  otf  (.s*'o  jMig«  71)),  which,  if  not  pruductive 
of  any  flj»ecilic  disease,  yut  inci-euse  tlie  amount  botli  of  hitkness  ami  mortality. 


•  "  Mcdiml  U  wtt*;,*'  I)«;«tiiil»r  1817. 

t  Pnrctit-Uud.itelet :  Palissier.  Sec  nLwiTanHvu.  "Diet  d'Hygii'De,"t.  iv.  p.  453.  Tanlieit, 
ill  l»'l2,  writes,  -  ••  We  do  not  heKitati'  to  nflinn  that  tlic  exlia1iitii>UK  frmii  tlwsf  iiiuuuf*cl'iri«i 
{vwiritjti  eJ(tTri»e  no  injurious  nrlion  eilticr  on  man  or  ve^i?UU"u. "  But  it  must  be  ronieinl>erwl 
tbjit  thc^e  |tbL>t»  are  t*XL't<Ilc-ntl)-  conilucU>d  ;  venlilation  is  good,  aud  the  fitical  matter  in  tiioxx 
Milijt'rtfrl  to  ]>n>('*'«k'8  wliiclt  jiTHveul  itH  (.lecfiinpotfttiun. 

Z  Hyi:.  Pu».li.|iic,  t  ii.  y.  27tf.  iS  Tanikm.  "  Did.  il'HyKi.iH'."  i.  p.  517. 

iNuiiiian  ChtrVfTM,  p.  4"(.  %  Mnlailicri  tXvA  Artlimis,  p.  71. 

••  Pirt,  (l'II>-;ri»  m,  is»i2,  I.  iii.  \\.  463,  tl  ncq.      tt  lU'inirt  on  Intenntitls  in  Town*. 

j;  Kopart  Ob  £xtnuiiurul  Si'pulituv,  IS50. 
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In  sonio  instances,  tliis  niiiy  Ik*  from  contmniniiti(>n  of  tht*  ilrhikiiii;  water  ; 
but  ill  uthtT  011808,  Hri  in  tlie  houjws  biinluniiK  llm  M  city  grave-yanls,  where 
the  water  wiw  aniipliiMl  hy  public  couijjanioH,  the  air  fihio  nuist  havo  Km^h  in 
fault.  In  the  lioiisesi  which  <;lMSi;iy  hm^iK-reii  iho  oiil  city  yards,  which  woiu 
cr»W(I(Mi  with  hoilirrt,  clinlem  was  vrry  fatal  in  1849,*  ami  I  wits  intbniind  hy 
some  practitioners  that  no  ca.S(*s  ^;M>nve^^Mi.  I  wa:*  also  Laiforiuii^l  tliat  all  (illii-r 
(listiasas  in  tlu^fi**  l(>o.aliti(.M*  assimn^l  a  vi>ry  vinlont  ami  iinfavour.iblt!  type. 

(h.)  Kffluciafi'oin  lJf4:o)nptjitin'j  Ant inuU. — On  thid  point  there,  is  some  tlis- 
rrejKUK-y  of  eviilynw*, 

111  1810,  TVyeiix,  Pnrmentier,  and  Pariaet,  gave  evidence  to  show  that  the 
workni«ii  in  knai:k**rit*.s  are  in  no  way  injurtnl.  Pareiit-L>uchAU*let,  from  his 
examination  of  thir  health  of  thi>  men  employed  at  the  kmifkeryiind  Hbui>;hUT- 
houHG  at  M'JiitruU'j'on,  eitniu  aliiii  t^j  the  conchwiou  that  their  lualth  was  nut 
aifectcd.  It  should  Ixi  mentituied  that  thiK  knackery  is  n-inarkahly  widl  ]iia'*i«i 
for  vontiJatiou,  ami  is  excellently  eomlucted  ;  putrid  remains,  in  the  pri>|)i'r 
Boiiae  of  the  won!,  do  not  ntiw  exist  in  any  kniwjkery  iii  or  near  Taris ;  the 
workmen  am  well  paitl  anil  well  feil,  and  are  thercfnre  prepared  to  hi*ar  tha 
etfcct  of  any  injuiiou^  ellluvia.  It  luw  heeii  stiitetl,  however,  that  in  the 
Hotrl  Dieii,  thi'  patiriit«  nwed  U\  suffer  Avhen  the  wind  loiuletl  with  cHhiviLi 
blew  from  MonLlaucon  (lieni-y  iVnint^t).  Tanlieu,  from  a  lat*:  re-examinatiun 
of  the  que^stion,  conHrniH  Panjiit's  conclusions^t  except  iia  n.%iirds  ^liiuil'-m 
and  mali^(nant  pusttile,  touching  which  Par*  lit-Diu  hatelet's  eviilenee  was  as 
usual  negative.  'I'urdieu  {L  Iv.  p.  168),  however,  states  that  many  examples 
occur  in  the  French  kuaekeriea  of  the  trtinsmLsHiiin  of  these  difteases,  thouj»h 
glandei-s  and  fan-y  are  less  fitujuently  (;jiu;;ht  in  knackeries  than  in  stables. 
No  analysis  luis  yet  been  math-  of  the  air  of  knm_ikerieiii. 

Parf.iut-Duchatelet  J  is  uften  also  tpi<  »tcd,  as  Imvinp  proved  that  the  oxposuro 
of  the  remains  of  1(100  horm-s,  killMil  in  tlit:  battle  of  Paris  in  ISII,  pro- 
iluijed  nil  bad  clferts.  Thesii  horses  wore  killed  on  the  30th  March,  ami  were 
Immt  (in  the  H>th  and  12th  A])ril.  They  gave  out  "  uno  wleur  infecte,"  which 
pividueed  no  lunl  r<'sults  »»n  those  who  collected  the  bodies.  Parcnt-Diichatelet 
impiiriMl  particularly,  whether  typhus  was  produced  by  the  eilbiviuuj,  and 
pn»ved  that  it  wiis  not;  a  conclusion  confonniihle  to  our  ]>resent  do<^trine. 
He  did  nut,  however,  do  more  than  examine  the  registers  of  deaths  for  the 
three  yejirs  hetbn^,  during,  and  after  the  Imllie,  anil  found  no  evidi-mre  of  in- 
cre-aswl  mortjility.  The  utnuhst  this  obsen*ali<>n  sijows  is,  that  n«»  t^-^jhits  wiia 
ppKlueed ;  and  that  the  amount  of  deromposition,  caused  by  eleven  days  of  hot 
wwithcr,  did  not  affect  those  conc^nieil  in  collecting;  und  burning  the  Ix>diea 

<  hi  the  other  hand,  the  experience  of  mriny  campai;^^ls,  where  sohliere  have 
lH>en  rxjxised  to  the.  prtHliuls  of  an  ailvanced  ptitrefhction  of  horses,  shows 
that  there  is  a  decided  intluence  on  he^ilth.  Prinwle  *:speeiaUy  noticed  this; 
and  in  many  aubst!<|vient  e.aT]i[)ai);nR  tliis  conditi<in  has  bei-n  one  of  the  eausoa 
of  insalubrity.  iJiarrho.'a  and  dysenti'ry  anj  the  princi]JrtI  diseases;  but  all 
affoctiona  are  iuereafied  in  aeverity.  At  the  sie^e  of  iSebasto]wd^  whei-e,  in 
the  French  r^imp,  a  ^^reat  number  of  Wwlies  of  hoi'sea  hiy  putrefying  on  the 
ground,  Ileynalj  deBcribes  the  etfeet  ns  most  disastrous ;  lUid  even  conjectUTtis 
tluit  the  spread  of  typhus  was  cotint-cted  with  this  romliti<^n. 

(A)  Air  of  BrirJijifhh  onif  Ceuu'nt  Wurkt*, — The  iHxuliar  smell  of  briek- 
fieldd  cannot  Iw  owinj^  to  car]>onic  acid,  oxide,  or  to  hydrosulplmric  acid,  or 


•  S.  Siuitl).  ftii'l  SiitlH'rliitHrtt  Report  on  Extroinunil  Int«rTii«nt,  p.  12.     See  also  Sutlicrlaad's 
lletKirt  on  C'Ii'iKtb.  IS.*)<1.  )i.  27. 
t  Tiki.  i\'\\)!9,\im\  i,  iv.  p.  ^«8.  :  Ibi.K  t  i.  p.  *7. 

S  Vcrnou,  Uygi^nu  Indiutrielte,  t.  H.  p.  60. 
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BtilphuPDiia  ftoiil  (tli«  ya8fs  evolvr<l  from  tlie  kilns)  ;  Itnt  its  exact  cause,  I 
lu'lit've,  is  not  kmn^Ti.  Tho  air,  at  its  exit  t'roiii  tho  i^liiinjiey  of  furiince*  and 
kiiiis,  is  rn]»iJly  fatal ;  Itut  ho  mpid  is  iU  ascoiiHiou,  <litnl.ioii,  and  tiiifti&ion, 
that  at  a  littlo  tUst^nce  it  is  respirahlu.  I  a^n  not  awaro  tliat,  in  any  oi  tlie 
actions  against  the  owners  of  brickJieWs,  aiiythinj^  more  than  a  nuisance  line 
been  (.'atahlit^hi-iL  'I'ho.  smoke  and  gases  IVuiu  ceint'Tit  works,  liow*.n'er,  ilcstn>y 
nei>{hbjuring  vt*gi.itatioii.  lli«  8uii?ll  can  Iw  periHuved  f'tr  wvcml  hundred 
yards.  In  thi.*  north  of  Fnmci:*,  it  ia  onlenid  that  no  kilnw  sfiall  U»  witiiin  50 
metres  (54  J  yards)  of  a  jiuhlic  nmd ;  and  the  kilns  aro  lighted  only  at  night, 

(m.)  Air  of  Tullow-mnkfrtij  Hatw-hurHrr^^  ^r, — Jn  many  trades  of  this 
kind  large  iiuantities*  of  very  disagn?eahlc  animal  vapours  are  produced,  wliich 
HpR^atl  ft»r  u  l(nig  ilistance,  and  are  most  diKiigreeable.  Although  a  nuiKaJice, 
it  is  ditticnlt  U)  bring  forward  positive  evidence  of  iiuialubnty.  iJul  the 
odour  IB  so  l)ad,  tliat  in  France  nilea  are  in  force  to  oblige,  the  vapouTB  to  be 
conden.VMl  or  consumed*  and  if  in  tho  proci^as  any  M'ater  is  eontaminat«iI 
with  fatty  acids,  it  is  neutralised  with  lime.  M.  Foucon  has  tigured  an  ap]ia- 
ratufl  wluch  compIet<?ly  huma  the  animal  vaiKiurs.f 

(ft,)  Air  of  M'lrs/tr^. — It  si:ems  scaretdy  necessary  to  allude  to  this  |>imit, 
exee]>t  Uj  notice  that,  in  addition  to  paroxysmal  fevers,  it  has  been  sujiposed 
that  serous  diarrho-a  {a  snrt  of  dysenteria  incnienUi)  and  triiL-  bloody  dysen- 
ten.',  HIV  prmlticed  by  nitUaria.  Also  that  tlinre  is  jterbaps  s<»me  eiMirieetion 
vrith  inaliiria  ami  liver  atiscesa  (1).  In  adJition  to  marked  dist'asert,  the 
breathijig  of  mar.Hh  air  j>ruducefi  au  imperfcLt  cunditi<jn  of  nutrition,  in  whieJi 
tnlargftl  H[>k!en  playa  a  prominent  jMirt^  and  the  mean  duration  of  Ufo  ia 
shortenetL 

(r/.)  (Inkfiown  conditions  of  the  Atnumphnrr.. — Occaaionally,  outbreaks  of 
difleAAe  occur  from  impurities  of  the  atmosphere,  the  nature  of  which  is  not 
known;  though  llu'  eaiisej*  giving  rise  to  them  nmy  be  obvious,  Dr  MajerJ 
records  a  case  of  a  whool  at  Ulma,  of  sixty  or  seventy  boys,  where  the  givuter 
uiimlwr  were  suddenly  uft'ecte*!,  on  a  warui  day  in  May,  with  similar  symptoms 
— giddiness,  lieailarhe,  nausi-a,  shiverijig,  trembling  of  the  liudis,  sunu^times 
(hinting.  Ilic  attack  occurred  again  the  next  ilay,  and  a  common  cause  was 
eerlain.  The  room  was  enclosiMl  by  walls,  in  a  narrow  sjtfice,  where  the  snow 
had  lain  lUI  the  wml<^r;  tlie  wall  was  covcrc<l  with  fungous  vegetatii>n,  and 
with  salts  from  the  mortar.  From  the  sudden  entrance  of  wann  wejither,  fer- 
mt-nttttiou  had  set  in,  and  a  strong  marshy  smell  wjis  protluced  ;  tho  substmu^es 
of  whatever  kind  genemtA-d  in  this  wayaocumidated  in  tlie  narr<jw,ill-veutiUited 
sjKice.     lioiuoval  to  a  lioalthier  locality  at  onoe  curetl  the  diBease. 


•  Turdii-u,  Diet.  d'Hyeit-iio,  t.  jci.  n.  221. 

t  pAitpeubeijii's  iJeit.  (lur  ^atiiUt.  I'ul.  Ueft  ij. 


I  Uaustatt'ii  JahrBKb. 
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CHAPTER   III. 


VENTILATION.* 


VENTILATION  OF  BUILDINGS. 

In  nrdiT  in  koop  air  in  it«  necessary  ]iurit.y,  it  must  Iw  cantinnally  cliangmg. 
Iji  thu  itriivioiis  cliapU^r  wo  liavo  s<«^ti  that  tho  chiuiKu  must  amount  to  at 
Ic^wt  2000  cnliic  ftret  per  hour  \wr  heiwl  for  persons  in  luyilth,  and  nut  l«*ss 
than  3()1M1  or  4000  cubic  fuot  or  more  for  sick  jK^rsonii.  I-^ss  than  this  will 
ni>t  Kutlicc  to  kui'p  thu  air  puro,  ami  uvtui  this  amuunt  ia  i[uite  thy  minimum 
whii'h  must  Ih*  givrn. 

In  whutt'Vi^r  wii y  thts  air  la  snpplitMl,  c«rtiiiii  conditiona  must  Ix;  laid  dawn. 

The  ftfi/thtff  Ah'. — 1.  Thonir  whirh  cnt4_'r3  must  it«ilf  be  \>\xn\  It  mudt  he 
warmud  if  loo  coM,  and  i;ooh:Ml  if  t(in  warm.  ' 

t2.  lU  niovi^nuMit  shuulil  bi^  i in ptpij^ptible,  otherwise  it  will  cause  the  Hen- 
aatiim  nf  dr.in;^djt,  and  will  thilJ.  The  rati^  at  which  the  nioviMnrnt  bt^t-omes 
impnrri'pLibit!  i«  mm-h  intim-mHMl  by  thn  tem[»omtiim  of  thu  air;  if  this  is 
about  To'',  a  very  courtidombli*  viilocity  is  not  perceived.  ISut  takinj^  the 
l<*m[M'niture  of  DS"*  or  00"',  a  ratu  of  l^  I'eet  pyr  8L»t:nnd  (=1  milu  ]n'r  liour 
nearly)  in  not  perceived;  a  mt^*  of  2  and  2i  fiet  per  seinnd  (I'4  ami  1*7 
nule.^i  per  hour),  i-s  iiupert:e]flibte  to  Home  persons;  3  feet  per  second  (2  miles 
per  hour  ue^irly)  is  perceptible  to  most;  a  rate  of  3^  feet  is  percciveil  by 
;ill  |K^rs(Ui8  ;  any  jiivat4T  sjwed  than  tills  will  ^ave  the  sensation  of  draught, 
liapeciiilly  if  the  ent<'rin^  air  l)e  of  a  liilfereiit  tenipeniture,  or  mi^iat.t 

3.  It  must  be  well  ditfu^ed  all  thri^u^li  the  roinn,  no  tliat  in  ever>'  part 
movement  shall  Iw  going  on ;  in  other  words,  the  distribution  must  be 
perfeet. 

The  ouOjoimj  Air, — 4,  The  air  must  lie  removed  bo  imine<liately  that  there 
Rliall  1mi  no  risk  of  a  pers<m  breathing  again  hia  own  expired  air,  or  that  of 
another  pei-son. 

5.  In  ho.s]utalB  eHperially,  it  is  de.Himhle  that  there  shal]  be  no  ehancu 
of  the  air  from  one  sick  ]>erson  passing  over  tbii  bed  of  luiother.  Therefore, 
the  movement  of  air  nhould  1h'  nither  vertiwil  tliau  homonUil,  and  as  the 
expired  air,  and  all  exhalationn  from  the  botly  or  bed  clotliea,  at  lirst  piiss  up- 
wards from  their  levity,  it  is  desintble  that  thoy  should  bo  discharged  above, 

*  The  follnwing  %n  some  useful  meuunu  : — 

1  cubic  foot, =    17*28  cabic  inches. 

„      ..  ===       28-31  FnjDcb  litres. 

1  cubio  metre  (Fpcncli),         .        .        .        =       35-3l6,'>S  cubic  feut  (English). 

1  Htm  <FpflndO, ~  0*03531  R  ciibio  feet. 

1  litre, =        61*027  cubic  inrbt'X. 

1  cubic  centimetre =         0-06!*»3  cubic  inches. 

t  Id  PettL'nki>rLM''f(  c1(»4i<d  n>uui,  which  contains  423*7  cubic  TecL,  it  htui  bcw^n  fouiiri  tluit  44 
cubit-  fei'l  can  Iw  ndnntUnl  jht  niinut*'  withitiit  tlraucht.  or,  in  r.lbcr  word*,  the  air  can  Ik- 
con)ptet«l>  chuugud  iu  ten  mmutea  witbuut  the  uiiuiUes  (wrcciviug  it. 
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and  not  (Imwn  down  ujjain  piwt  the  jmtiont.  l)nrin^  the  Itist  few  years  it 
hiis  bei'U  ur^ueil  that  it  U  Ix^lU-r  llmt  the  foul  mr  hIihuM  jhuss  oil*  IkUow  the- 
l#i"vel  of  th*i  perstiiij  so  that  the:  pnnhicU  of  rcsiiimtiDii  will  lie  inimfdiatcly 
dmwn  down  Mow  thf  moutli,  aiul  lie  rt-placL'tl  by  iK'^iMai'iing  jmro  air.  J$ut 
tho  naiifltanrM  to  K;  ovi^numit'  in  drawing  down  tho  liot  air  of  rL'sjiiration  in  t«i> 
great  that  there  is  a  cousiderahlo  waate  of  i)ower,  and  the  ohstaclo  to  the  di»- 
clmrgL'  IB  s<3nji;timt?«  suttic^ient,  if  the  cxtnictiug  force  he  at  all  lossem-d,  to 
rcvctTo  the  nun't'inent,  and  th*^  frt'sh  air  forces  it«  way  in  tliroiigh  the  pipes 
intc'ntled  for  tlischurge;  a  furt  wliirli  ha*'  Irmmi  untitled  in  tJie  HoKpit^d  Lnri- 
boisiere  on  Home  ocoaaiona.  niin  [dan,  m  faet,  must  he  considered  a  iuisUd;e, 
'iTie  true  principle  here  in  that  utatetl  loiij;  ago  hy  D'Arcct,  lu  thtj  c«ae  of 
vajMuird  oT  gajMW  the  proper  place  of  dischargt*  in  above  ;  hut  heavy  ]>owdo.rfl, 
arising  in  certain  arts  or  tradee,  and  which  from  theia*  weight  rapidly  fall,  are 
iM'st  drawn  nut  from  below. 

Meaits  h/  lefn'rh  x\ir  fit  «■/  in  Moliot^. — These  are: — 1«/,  The  forces  con- 
tinually acting  in  nature,  and  wliich  produc^^  what  has  >)e»*u  termed  natural 
ventilation.  2*/,  The  forces  set  in  action  by  man,  and  whicli  [ir*jdure  the  so- 
called  artitioial  ventilation. 

The.  di\'iftion  is  convenient,  but  not  strictly  logical,  as  tho  forces  which  act 
in  natund  do  so  also  in  artiiiciid  ventilation  to  a  certain  extent. 


SECTION  I. 

NATURAL  VENTILATION— OENERAL  STATEMENTS. 

Three  forces  act  in  natural  vontilatioji,  viz.,  diffusion,  winds,  and  the  diifer- 
encu  in  weight  of  masses  of  air  of  uue<|ual  temperature. 

Sub-Section  L — Diffusion. 

Afi  every  gas  diffuses  at  a  ctrtiun  rate,  viz.,  invfrsely  an  the  square  root  of 
iU*  density,  tlu-re  is  a  constiint  escape  of  any  foreign  gas  into  thn  ainii»sphere 
at  large.  Krom  every  room  that  is  not  air-tight  Pt'ttcnkofi^r  and  riosiioe  have 
shown  that  diifiision  occurs  through  brick,  and  Petttnkofor  lvL*liLVt'»  that  one 
uf  the  e\'iLs  of  a  newly  built  and  damp  house  Ls  tliat  diilunion  cannot  occur 
tlirr>ugh  its  walls.  Itut  the  ordinary  plastered  and  paj«-!M'*l  widLs  reduce  dif- 
fusion U»  a  most  iiiaignihcard  anioimt.  Through  cliiiiks  and  o|H'ningH  pro- 
duced by  imiM'H'ect  carpentry  tho  air  diffuses  fast,  and  lUist^oc  found  that 
when  he  evolved  oarlM:.nic  aoitl  in  a  room  the  amount  had  decreased  one- 
hiJf  from  Uiat  ojiuso  in  dO  niinut^'-s. 

The  amount  of  purification  pntduced  by  diffusion  under  ordinary  circum- 
jitttuces  is  sliown  by  Ltbser\'atiun  to  be  insufficient,  and,  in  addition,  organic  sub- 
»,  which  arc  not  gaseous,  but  nmlecular,  are  not  alfected  by  it  As  a 
general  ventilating  power  it  is  therefore  inadequate. 


Sub-Section  II. — The  Action  of  the  "Wisoa 

The  wind  acts  as  a  powerful!  ventilating  agent,  and  in  varioua  ways.  If  it 
can  jjass  freely  through  a  room,  with  (ii>en  doors  and  windows,  the  effect  it 
produces  is  iimnense.  For  example,  air  moving  only  at  the  ratt^  of  '2  miles  an 
hour  (which  is  almost  impcrctptiltle),  and  allowwi  to  pass  freely  through  a 

>m  20  ft'ct  wide,  will  change  the  air  of  tim  room  528  times  in  one  hour. 
lO  such  j>owt'rful  action  as  this  can  be  obtained  in  any  other  way. 

The  wind  will  iwws  through  walls  of  wood  (single-cased),  and  ovon  of  single 


no 
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|>orous  hricks,  when  it  attains  a  ciMiaiii  vt-locity,  and  ]>erliapfi  this  will  account 
for  the  fact,  tliat  Kuch  houses,  thovigli  culd,  are  hwaltliy  luiMUitions.  Plaster, 
liowovcr,  ftppcurs  to  ftrn^^t  wind  iit  iiny  volocity,  if  it  he  truo,  ilh  HtatoiJ,  that 
in  the  inttjriur  t>f  some  thick  walls,  iifler  many  years,  linie  hiis  lx*t^n  Iband  still 
cauatic.  And  the  rosist-uice  of  a  oci-tain  umount  of  brit^k  r>r  [Kirous  st^^nij  in 
so  gnmt,  that  none,  or  a  very  snuiU  amount  of  iiir  will  pass  tlin^n^di. 
There  are  two  ohjuctions  to  winds  aa  ventilating  a^onl^j  by  pi^rflntion. 

1.  The  air  niny  h«  .sbagtmnt.  In  this  country,  find,  indecil,  in  nmsL  coun- 
tries, complote  rjuiyacence  of  Lli«  air  for  more  than  a  fuw  hourn  is  scarcwly 
known.  Air  is  cjiUimI  **fltiH"  wlit-n  it  is  really  nirj^nnf^  1  or  li  niil^id  an  hour. 
The  average  annual  movement  of  the  air  in  this  country  ik  from  G  to  8  miles 
jKjr  hour,  but  it  varies  of  courso  grwitly  from  day  to  day.  It  in  bctwct-n  5  and 
6  mil(?8  in  Nurthura  Germany. 

2.  A  much  more  seriouH  evil  is  the  uiicertiiinty  of  the  movement,  and  tha 
diffiLidly  i>f  repfubition.  WK*\n  the  velocity  re«chi'8  5  or  IJ  feet  per  second, 
unless  the  air  }>o  warm,  no  one  will  boar  it.  The  wind  ia  therefore  excluded, 
or,  if  allowed  to  enter  din?ctly  through  aniall  openin|^'8,  is  badly  Aistributt>d. 
Paaaing  in  with  a  jcreat  vulin:ity,  it  furces  its  way  like  a  foreign  body  thnjugh 
the  air  in  the  room,  causing'  drau^dit*?,  luid  tiscapinj^,  it  may  Ijc,  by  mmn? 
ojKJuin;^  without  pwper  mixing.  I  have  measured  a  current  t-uteriug  in  this 
way  for  many  ft'ot.  In  apite  of  this  incoiiveniuiice,  them  can  be  no  thiul>l 
that  in  every  caac,  when  it  can  be  done,  a  thoitiugh  croas-ventilatiiju  by 
opposite  windows  should  bo  provide*!,  so  that  ailvantiigo  may  be  taki'U  i>f  this 
vast  ventilating  pi>w*'r,  In  otiior  Ciij4»'S,  the  winil  can  Im*  allowed  ti  blow 
down  a  tulH',  and  this  is  especially  calculated  for  certain  special  cases  hereafter 
menUoned. 

Hut  the  wind  acta  in  another  way.  A  moving  body  of  air  seta  in  motion  all 
air  in  ittj  vtcuiily.  It  driven  air  liefore  it,  and,  at  the  same  time,  chukch  a  jiartial 
vacuum  on  either  aide  of  its  own  path,  towards  which  all  the  air  in  the  vicinity 
Hows  at  (ingles  more  or  less  approaching  nglit  migles.  In  tliis  way,  a  small 
current  moving  at  a  high  velocity  will  sot  in.motion  a  large  body  of  air. 

This  may  l>o  tested  at  once  by  placing  a  siiudl  cju'd  on  one  wide  of  a  uundle, 
and  Itlowing  .t^trnngly  along  the  side  away  fn>ra  thi'  cjmdie.  The  flame  will 
then  liend  in  t<iwanls  the  ruril.  Or,  by  arranging  a  Wudlf's  bottle  with  open 
tubus  of  unetpmi  length,  and  by  blowing  along  the  top  of  one  or  other  tube,  the 
air  may  be  made  to  jiws  up  r»r  down  either,  at  pleiiaure. 

The  wind,  tln!ref(ire,  blowiiig  over  the  tops  of  cbuiuieya  causes  a  current  at 
right  anglr-a  to  itself  up  the  chimney,  and  the  un4^|Tial  dnuight  in  ftimacoa  ia 
owing,  in  \mii,  to  the  vaiiation  in  the  velocity  of  the  niucL  Advantage,  there- 
fore, can  be  taken  of  this  aapimting  jiower  of  the  wind  to  cause  a  movement 
of  air  up  a  tube.  And  in  this  way  the  wind  may  be  made  to  do  excellent  Bervice 
in  vejitilation. 

The  wiml^  however,  may  impede  ventihition  by  oKstmcting  the  exit  of  air 
fiwm  any  {wrticular  ojH-ning,  or  by  blowing  down  a  chimney  or  tulw,  Tliia 
is,  in  fact,  tme  reason  of  the  failure  of  m  many  systems  of  ventilation  ;  they 
may  work  well  in  a  still  atniosphejv,  but  the  immense  resistance  uf  the  wind 
has  not  iK'en  taken  into  account,  and  the  plan  which  works  beautifully  in  a 
nifMlel  fails  on  the  large  scale. 

In  some  systems  of  ventilation  the  ]>erflating  jjowor  of  the  wind  lias  Iwjen 
used  as  the  chief  motive  agent.  In  Egypt  the  wind  is  allowed  to  hlow  in  at 
the  top  of  the  hoiiae  througli  large  fonnels.  This  plan  has  been  in  use  from 
time  inimemorbil.  This  was  the  case  in  Mr  Sylvester's  plan,  whirh  was  used 
at  Derby  and  Leicester  forty  or  fifty  years  ago.  A  large  c-owl,  turning  towards 
the  wind,  was  placed  in  a  convenient  spot  near  the  building  to  bo  ventilated 
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— a  little  ftlwvo  the  f^uml  if  rii  the  country,  or  at  wmit*  hiuj^lit  if  in  a  town. 
The  wirnl  lilnwinj,'  Jowii  the  rowl  pswswl  throiigli  an  under^TouiKl  chiinnol  to 
tho  Ixuswinunt  uf  thf  h<nifto,  luul  mtcn^J  a.  chamber  in  which  was  a  tfi>-caLled 
caicklt'-«tov«,  or  wilffrifm'.  of  tin'Liil  plaUts,  ijr  wuttT  i>r  stcftui  |iipo8,  by  which 
the  air  was  waruiud.  It  tlien  aacuiuleii  tlirough  tubes  iiitu  the  rooms  alK>vo, 
an»l  fjassetl  out  by  r;  tulH.»  ov  luboa  iii  the  root",  which  wltl*  cuverwl  )iy  cowls 
tuniing  from  the  wimi.  .S(i  tliat  llie  ftspiratory  jxiwer  »if  the  air  was  also  used. 
This  jjLin  is  cxtrt^mely  econumical  and  fc!ucte.'<*iful.  Thif  movement  of  air  is, 
however,  neoossarily  uneipial,  anil  it  is  difficult  to  rL{TiiIrtt«  it.  It  has  been 
pri>[Kj»e<i  to  pLice  a  fan  in  lliu  tunnel  tu  move  the  air  in  puriinla  of  calm,  and 
the  plan  then  l>i->c(>mc*s  idcnlical  in  principle,  and  almost  in  detail,  with  thu 
Tnethotl  of  Van  Hecke. 

Mr  Kit^^hin*  Iwts  em])loye<l  a  similar  plan  iji  the  ventilation  of  a  dwelling- 
hrtU8i' ;  a  cuiTcnt  of  air  (of  ei^4it  s<piaro  foot  in  section)  was  introduced  into  tho 
liall  and  HturcA8e  oftlio  Imusu  by  air-o|H!niii^'9  to  the  prevaiiinj;  pt>intfl  of  thtt 
wind.  'Jlie  air  was  wanned  in  winter  to  about  70"  Fahr.  ;  every  ro(*m  had  a 
longitudinal  o]ienin>?  nver  e«cli  dnor,  coniealed  by  the  arehitmve,  and  regu- 
luli;Ml  by  valves,  and  thMiij^di  this  tho  wann  air  fn>ni  the  staircase  entered  the 
roonw,  and  then  juiswd  ujj  the  cliinmey,  ami  up  outlet  air-rtuejs  pbiceil  in  the 
walls,  CHinnieneing  at  the  ceiling,  ami  einling  at  the  wall-heads  under  the  roof. 
The  ;ire4i  of  the  opening  into  the  room  wus  made  judt  etjiud  Xa.*  the  sum  of  the 
thri^al  of  the  chimney  and  the  outlet  air-Hues. 

I>r  Amott  Ventilated  the  Field  Lime  lagged  Scfionl  un  this  principle  with 
t5Xet5llt?nt  eflect,  as  is  shtjwn  by  the  annexed  cut.  In  this  case,  as  in  all  others, 
the  movement  is  also  in  jiart  carried 
on  by  the  third  cause  of  nn>tion  in 
air,  viz.,  the  effect  of  unwjual  density 
uf  mastics  of  air. 

Iji  the  ventilation  of  ships,  the 
wind  is  constintly  used  ;  and  by 
wind-Bails, and  tubes  with  cowls  turn- 
ing towards  the  wind,  air  is  driven 
between  declcH  luid  inb»  Uuj  Imld. 

In  iLsing  tile  wind  in  tliiH  way, 
the  difticidty  is  ti  distHbute  the  air 
so  that  it  stiiill  M*»t  cuuse  dniiight- 
T}ii.s  is  Iwst  »lone  by  V»ending  th 
tubes  at  right  angles  two  or  Lhni* 
times,  HO  jis  to  le^^'n  tho  velocity, 
by  enhirging  the  channel  towards 
the  opening  in  the  intt^rior  of  the 
veAsel,  anil  by  placing  vidvea  t*j  j>ar- 
linlly  close  the  tul)ea,  if  n*Toasary 
untl  by  screens  of  wire-gaiuo.t 

lii  all  cases  in  which  tlie  air  of  a  room,  as  in  a  ha-scmpnt  story,  or  in  the 
hold  of  a  ship  peihajis,  is  likely  to  be  cotdej-  than  the  external  air.  and  when 
artificiid  meiuis  i.»f  ventilation  cannot  he  employed,  the  wind  shoidd  be  taken 
ailvutitage  of  as  motive  agent. 


--K 


Fig.  10. 


•  TrratiBc  on  VcntilAlion,  by  Ptohert  RiUhic,  C.K.,  1862,  p.  89. 

t  A*  lln!  UMf  of  perforated  tm*-  plates  and  of  wire-Kiixe  in  very  convmnn  in  reDtilatinn,  H  fs 
iit-rfc»jMiry  In  War  in  mind  tlint  thwu  Hcnenn  very  sonn  gvt  clogif«vi  wUb  dirt.  In  Ml  caws  Ihey 
•hcnUd  Jw  MJ  omin^vd  as  to  Iw  tauily  inspected  and  cleanctl :  ami  it  should  1*  a  matter  of  rmitiiw 
•laty  tn  nw  tlmt  they  iiro  constantly  k«pt  clean.  It  ulionld  alito  bo  tuidrrstood  that  the  aiuount 
"f  fricli'iii  offered  by  these  jtm.til  openiiu;)!  is  pxrewliii^ly  ^njat. 
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IhB  Mpimtory  power  of  tlw  wind  oa  be  neand  hf  eorenng  atr-diaftB  wiUi 
mattMet  rfmU  tnniinf;  from  the  wind,  and  specid  Cams  of  fcuimiug  here- 
ttfW  dMcriU"!.  whi'-h  aid  ap  cwnsU  mmI  {irere&t  down  dnniglite. 


flcm-Sacmoa  IIL — llofnmm  paoDtrcED  bt  Ukei^cai.  Weigbtb  op  Aib. 


TUe  wfud  tUelf  in  ^^xueA  hf  tkim  power ;  bat  tt  w  neoMBuy,  m  dificossii^ 
vrntilMtUin,  Ui  bi«pk  tt|irin  thin  m  if  it  were  an  independent  fnmc.  If  the  air 
in  II  Vfftn  ^f.  \ufiU^\  hy  tint,  or  the  presence  of  men  or  animals,  or  be  inaile 
nKrinU^,  it  (TtutfsiVfmrx  U*  «:xf)»n<l ;  and  if  there  be  any  mcAna  for  it  to  escape, 
t  porti'in  ftf  it  will  do  m>,  and  that  wliich  remaina  will  be  lighter  than  an 
*M|uaJ  \m\k  fff  i\w  f^old*T  air  outride.  The  outer  air  will  then  ru^  into  the 
Moni  liv  *'Very  (iriiirv,  until  thft  iM^uality  of  weight  uuuidi'  and  inside  i« 
nveritahlialu«L  hat  ua  the  frenh  air  wliich  eomt^  in  in  in  iU  turn  heait43<l,  the 
in<>Teini7tit  M  kept  up  in  a  omitunt  Rtnnuit,  cold  air  entcrin<(  by  ouo  set  of 
iirtf'utm,  and  luft  air  tHtrMpum  by  another. 

We  have  tiow  to  iuijuire  how  the  rate  of  this  coiurtant  Btraun  of  air  may  bu 
cal'L'ulattfL*  IIk!  tnfiilH  iiioHt  ^enendJy  Ufted  l«  based  on  two  wcU-known  laws  : 
ftrrt,  lluxt  the  vi'locity  in  fwt  jht  noroiid  of  falling  bodies  is  (M|uid  to  (nearly) 
H  titiieM  tlii^  m\niirv.  rf»<'t  of  ihi*  height  tlirou^h  which  they  have  fallen  ;  aniU 
mM:ond,  timt  Hiiidn  piiiw  through  an  firilire  in  a  partition  with  a  veltK-ity  e«]ual 
Ui  thiit  whi^h  a  Uwly  would  utt^iin  in  fulling  tlintugh  a  height  c*i]Ua1  to  the 
diiri-rt-nce  in  drpth  <>f  thr  fluitl  on  thy  twt?  Hides  (if  the  partition.t  The  pn's- 
niiM^  of  air  u]»on  any  mirfarj*.  may  U;  n-ph'Si'iiU'd  by  tlu^  wiMglit  of  a  eolunin  of 
air  of  nnifonn  fl<nMity  uf  a  (.rrtain  hi-iglit.  Tims  the  prL-s^uru  of  the  almo- 
HpliiTf  ni  till*  mirfiU'e  of  the  earth  in  II  jhn.  on  iht-.  Hi[uaie  ini-h,  and  this  would 
Im  th»»  wi'iglit  of  II  i-olitirin  of  itir  <if  alKiiit  5  uitlcs  in  hi'ight.  Air,  th<'ri*for<i, 
niMlH*M  into  II  vactinm  with  a  vuloeily  efjinU  Ui  tliut  wliicii  a  ln^avy  lK«iy  would 
iM'4|uirM  in  falling  from  u  Imiglil  of  5  milfw,  vi/.,  MVMf  feet  jH^r  8eeond.  Ihit  if, 
hiHti^ad  of  rtmliing  into  a  va<Miuui,  it  rush  into  a  diaiiiKu'  in  whitili  the  air  has 
lewi  iiri'wurf'  iliari  ouinidf,  iU*  vchx'.ity  will  ]>t  that  dui^  to  a  lieight  which 
rcpri'wntj*  tht^  iliHt^rcniy^  of  pn-wure  out«idi*  and  Insule.  In  o^liIlary  ctwes 
lltiN  diifi't'enci'  of  piiHHiire  (-annol.  bp  obtained  by  direct  obaeTvation,  Imt  must 
lie  infiTrcd  frntii  ilic  ilid'rrcKn^  of  t^'iiiptTaturt'  of  the  outer  and  innnr  air.  Air 
j^  dilabnl  ori"  pad  in  I'M  of  iIh  vhIuiik*  fur  <'V(*ry  degrno  of  Fahrenlu'it  that 
ilH  Ij'mpi'nilitri'  in  ruiHcd.  *  ouKtNpiently  the  difference  of  pnisauru  outside  and 
iuMiilM  will  Im'  m  fiiltowM:— 

Till'  hi'iglil  iVoia  tli*'  upi-iiUH-  at  wliii-h  air  outers  to  thiit  fmm  which  it 
•wnpi'N,  mubi|ilifd  Wy  the  dilh-renaj  of  ttJiapenilure  outside  and  innifbi,  and 
dividi'd  hy   I'M. 

It  llio  littght  1m»  20  fet^t  ami  the  differeneo  of  temiierature  Ift  dogpoea,  we 

liav*'  llir  Imight  Ui  produce  vehw.ity  of  inflowing  carrent  as  "  =  0*61  of 

4  Jl 

a  fiKit,  and  the  velocity  ■  H  V'Gl'e  8  x  '781  =  6-248.  Tlds,  however*  is  tho 
thtHin»tii*al  vel(M'ity.  In  practice  an  allowance  nnistt  >)e  made  for  friction  of 
|,  J,  or  even  j|,  acronling  to  tininnstant'i-H.     TIh^  diminution  of  V(docity  from 


*  Many  nt  Uimr  (hWiiI'*  mv  ^Ivoit  in  IlniKrH  Trmtlw  on  Wanniiig  and  VectiUtioii,  and  in 
WoliHTt  I /'riHii)(i>«  tin-  Vfiit.  Hint  f.ufth^uinj),  ami  ore  aIm>  in  [»art  duHUuaml  m  Ti-clct 
\Vnuli  lir  In  1'htttfur,  Mtl  I'llU.),  tn  wlili'ii  rufrnau'r  ik  made  for  thorns  wbu  winh  to  enter  into 
Utv  niHlhriiiHlli'Al  (Nirl  )tritii<  ilHtuin. 

f  'Iltlii  l"  IVi>i(m*iitly  mltfil  !!u«  little  of  MnnU;i>lfier.  The  formula  in  i'=^/'2//H:  j;  being 
llti«  iMNx>li7mUiin  uf  volurily  in  moh  Mwond  of  time,  tiil,  31^-18  fret,  nml  II  tbc  height  of  lb« 
ilMoat. 
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iViction  is  in  proportiou  to  the  leiigUi  of  the  tube,  nnd  is  inversely  aa  tliu 
diameter.  Right  angles  grt^atly  incivawi  the  friction  in  the  i»ro]Hii*ti()n  of  the 
8ine«  of  the  angles.  The  frictiun  increuHeH  alsu  as  Uie  w{mLre  uf  tlie  velocity. 
The  dwluction  of  Jth  woultl  liiave  4-686  Ihimr  f(«;t  per  nec'ond  a«  Iho  uctual 
velocity.  If  thi*  be  multiplied  hy  tlxe  (ii*oa  uf  the  oi)ening,  in  feet,  or  deciDialH 
of  a  foot,*  tlie  amount  of  air  id  expressed  in  cubic  feet  per  Ketioud,  and  multi- 
plying by  60  will  j;ive  the  amount  per  minute, 

A  Ukble  is  given  at  page  135^  in  ^vhich  this  ualculatiou  hoa  been  made  for 
all  prol>able  t*>raperature8  and  heights. 

Tliis  cause  of  movement  is,  of  courtse,  constantly  acting  when  the  temperature 

the  air  changcA  It  will  alone  sutliie  to  ventilate  all  rooms  in  which  tlie 
is  hotter  than  the  external  air,  but  ■wil)  n<,>t  answer  wlieu  the  air  to  Tkj 
clianged  is  equal  in  temperature  to,  or  colder  than,  the  extenial  air. 

Aa  its  action  is  equable,  imperce|)tible,  aint  continuous,  it  is  the  most  usefiil 
cause  iu  natural  ventilation  in  cold  eliniules,  in  iuliabitwl  and  Avarm  rooms; 
and  in  all  habitatifnis  arrangeiuent^  should  be  matle  to  allow  this  cause  to  act. 
As  the  action  increases  with  the  dillerence  of  temperature,  it  is  most  powerful 
iu  winter,  when  rooms  are  artilimlly  wannft<l,  and  is  lejiM  fm,  or  i.s  quite 
arrei*ted  in  summer,  or  in  hot  climates,  when  the  ijitemal  and  external  tem- 
peraturea  are  identical 

How  [Kiweifid  ite  action  is  may  be  seen  from  the  following  statement : — 

jAt  the  Hospital  Larilwisi^re  in  Paris,  a  powerful  fan  is  used  to  drive  air  int(» 

^>j90iue  of  the  wards,  at  a  considerable  expense.     It  has  been  lately  shown  by 

'4taunJ  Morin  tlrnt  tlio  movement  of  air  in  the  warda  is,  however,  chiefly  pi-o- 

IMnil  by  natui-al  ventilation,  arising  frtim  diiference  of  tempemture.     Only 

1 4-9  per  cent,  was  on  an  average  duo  to  the  fan,  and  in  two  experimenta  it  wji* 

as  low  iiA  12'4  p(*r  cent     No  leas  than  &d*l  per  cent  of  the  movement  was 

from  natural  vcutihition. 

Scb-Seotion  rV. — pRACTic.\r.  ArpucATiON  op  the  General  Statements  on 
Natdral  Ventilation. 

1.  No  particular  arrangements  are  necessary  to  allow  difirision  to  act  except 
that  there  shall  \w  communication  between  two  atmospheres. 

2.  To  <jbtain  the  purthition  of  the  wind,  windows  should  bo  placed,  in  all 
cases  where  it  can  Iw  nitinaged,  at  opjwsite  sides  of  a  roonj.  The  windows 
should  open  at  the  t<jp,  and  in  case  the  wind  has  a  hjj^h  veloc^ity,  niwiUB 
ahoulil  be  taken  to  dislrilmte  it  Thiis  can  be  done  by  sloping  the  window 
inwards  when  it  of>en8,  a  plan  which  answers  admirably  at  tlie  Middle.^ex 
Hi:»spitAl,  where  the  windows  are  divideti  into  three  parts,  which  o]>en  shtp- 
ingly  Viy  a  lever  and  pivot  A  board  may  be  placed  nbliquel}'  u]Avard«  from 
the  top  sash  of  the  window,  when  it  opens  in  the  usual  way  ;  then  the  air 
striking  against  the  board  is  thrown  up  towa^IH  the  ceiling.  The  Patent 
Ventilating  Company  use  a  wire  screen,  which  folds  up  when  the  window  in 
ubiit,  and  unfolds  when  the  wijidow  is  pulled  down.  The  velocity  of  the 
wind  iift  chty:kod  by  the  gauze,  and  the  current  is  minutely  divided.  All  tho«n 
pbins  are  good,  especially  the  one  adopt^xl  in  tlif  Midiilesc.x  Hospit«l. 

Various  ])lanH  )mve  been  jiroposed  by  ditferent  persons.  The  panes  of 
ghiss  may  bi?  made  double,  spaces  being  left  at  the  bofttmi  of  the  oulsiilo  pjuie, 
and  at  the  top  of  the  iiuier  one,  so  that  the  wind  is  obUged  Uy  |«is8  up  lietween 
the  two  panes  before  it  enters  the  room.     Or,  the  lower  aash  l)eing  raise«l, 


*  It  will  \te  foiiml  ftlwayi  t*»\tT  to  take  the  area  in  dectmaU  of  a  foot  in«tMiH  of  inrTinn  ;  hiil 
if  it  be  tiikrn  m  iacbe»,  niuHiply  the  linear  ilivcliarcp  >tv  iho  numlwr  of  «niarr  inrliw*.  ami 


"▼1 


It 


AIR. 


and  a  ])ioco  of  wooU  ])kccd  below  it,  the  air  ifi  allowed  to  poas  thrua^L 
the  Bpaco  left  betwet-n  the  upper  ainl  luwur  sashee. '  Or,  glo^s  louvres,  whidi 
can  bo  more  or  lut«  cIoskmIj  aru  plaetHl  in  oiiu  uf  the  panes  of  tliu  window  ;  or  a 
number  of  holes  iire  obliquely  bore*l  llirouj^h  Iht*  panoa,  tlirough  which  the  air 
may  [ias«  up  tuwarilK  the  eeilijig  In'Tore  it  intermixes  with  the  iiirnf  the  mom. 

Re8i<lea  windnwH,  wjMyiial  opetiiuf^  may  be  provided  for  the  wind  to  How 
through,  as  in  the  pUns  alreaily  referred  to  of  Mr  Sylveater  and  Dr  Amott 

In  all  wtirin  cliniatca,  where  no  chill  can  be  produced  by  wind,  it  ia  a  good 
plan  to  make  the  walls  entirely  pervious.  Nothing  can  be  better  than  the  ven- 
tilation of  the  liamboo-niatted  housca  in  BurmalL  Tlio  wind  blows  through 
thera,  but  is  **<■»  broken  up  into  currents  that  it  is  not  in  the  leaat  unplcaaant 
Even  in  colder  parts  of  India  the  upper  parte  of  the  walld  might  h<f  nuule  thus 
por\'iou8,  provision  being  made  to  cover  them,  if  necessary,  in  the  cold  aeaaon. 


Fig.  12. 


Fig.  13. 
Section  of  Fig.  11, 


I 
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FiR.  14. 


To  obtain  thi.'  full  effect  of  the  a.spirating  power  of  the  wind,  chimnoys  or 
ventilating  tubes  should  l>e  titt.(»d  with  cuwIh  turning  away  from  the  wintL 
The  cowl  yhould  Iw  laigo,  and  should  expand  greatly  towanU  the  end,  so  aa 
to  make  the  calibn*  of  the  opening  sovend  times  grwiler  than  that  of  the  tube 
(fig.  12).  Most  cowls  on  chunnej-s  are  too  small  The  upper  rim  should  also 
project  a  little,  S4i  as  to  lessen  the  chance  of  rain  getting  in. 

Another  form  of  covering  is  representod  in  tig.  1 1 ,  and  is  also  drawn  in 
section  (fig.  13).  Whichever  way  the  wind  blow»  it  almost  fdways  causes 
an  up-*iniugbt,  A  little  rain,  however,  mny  possibly  penetmt*',  but  otherwise 
it  ia  as  gotwl  as  the  cowL 
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LrfjuvTLMl  ojjenings  are  not  nearly  so  good  ;  the  nspirating  effect  is  much  less, 
ilown-draughU  are  common,  and  rain  ^utw  in.  If  louvTea  art'  u-sed,  a  plan  in- 
vented l»y  Mr  Ritchie  ia  a  good  one.*  Inside  the  k^uvre  is  a  niovealjle  cylinder, 
turning  with  a  vane ;  on  tho  side  opjxmie  the  wind  Ls  an  opening  through 
wliich  the  air  crapes  (fig.  14). 

3.  The  movement  produced  by  the  difference  of  weight  of  unequally  heated 
lM>dif^«8  ol'  air,  will,  of  course,  go  on  tlirough  open  wimlows  and  doors,  and 
through  all  the  contrivances  just  mentioned,  jiut  as  in  cold  climates  ^vindows 
and  iloors  must  sometimes  be  sliut^  no  iiiom  uf  any  kind  hUoiiI<1  \w  without  aftldi- 
tional  openings,  which  may  jH'rmit  this  movement  from  mioipml  tenip<^mture  to 
go  on.  The  great  difficulty  here,  is  to  exclude  the  action  of  the  wind  ;  and, 
in  fiict,  it  is  impossible  to  do  f>o ;  but,  as  far  as  possible,  the  openings  should 
be  protected  from  tho  perflating  iniluencc  of  the  ^vind,  so  that  only  its 
aspirating  force  should  1>e  acting.  They  should  be  capable  of  1>eiug  lessened 
in  size,  wlieu  the  diifercnce  of  the  external  an<l  interuiU  tem|>emtures  is 
great.  As  long  as  there  are  openings,  movemeut  will  g(i  on  ;  imd  it  does 
not  reailly  matter,  as  long  as  there  is  proper  distribution,  where  the  air  comee 
in  or  goes  out,  or  whether  its  direction  is  constant.  In  fact,  it  scarcely 
over  is  constant,  so  liable  is  the  direction  to  Ki  nlt«re<l  by  winds,  by  the  action 
of  tile  son  heating  one  side  of  a  room^  by  the  uuLMjual  difttribution  of  heat 
in  tlit^  room,  &c.  Still,  it  seems  desimbh^,  as  far  as  it  can  be  done,  to  make 
such  arrangements  as  shall  give  tlie  movement  of  air  a  certain  ilirection  ;  and 
therefore,  in  moH  systems,  stiiut<  of  the  o^k^uuij^  are  intended  for  the  adniission 
of  fresh  air.  These  are  willed  inlet,  entrance^  or  adduction  o|K*uingB ;  others  are 
intended  for  the  discharge  of  impure  air — exit,  outlet,  or  abiiuction  openings. 

TttiaJ  gist;  ofali  the  opfnintjVy  trlteifuT  intemM  for  TrMsar  Ou/ftftt. — As  the 
mnvemeJit  of  air  increases  with  temperature,  the  size  of  the  ajiertures  can  only 
be  fixe<l  for  a  certain  given  temjieraturo  ;  and  as  the  efflux  of  hot  air  increaacs 
with  the  height  of  the  column  (suppusing  tlus  temperature  is  equal  through- 
out), a  different  size  h.&s  aUo  t<j  lit*  (ixed  for  dilU'rent  heights. 

Supposing  that  the  height  of  the  heatwl  colunm  be  15  feet,  a  difference  of 
ten  degrees  between  the  external  and  internal  air  produces  an  efHux  (allowance 
l»eing  made  for  friction)  of  about  12,000  linmr  feet  per  hour.  Fnr  an  opifning 
o(  1  sfjiuire  foot,  12,000  cubic  feet  would  l>e  therefore  discharged  ;  and  if  the 
discharge  pvT  man  is  to  be  2000  cubic  feet  per  hour,  the  share  of  outlet  space 
per  man  will  be,  of  course,  one-sixth  part  of  a  sijuare  foot,  or  24  nquare  inches. 
This  i»  nearly  w^uivalent  to  a  siiuare  opening  5  inches  (49  inches)  to  tlie  side. 
Tl>ere  must  be,  of  courye,  an  ecpial  amoimt  of  inlet ;  so  that  the  inlet  and 
outlet  together  would  Iw  48  sipmre  inches  i>er  head.  Tliis,  thervfon*,  would  be 
the  total  open  area  nwe^sary  for  each  person,  indejxtndent  of  all  openings  by 
windows  and  doors.     In  hospitals,  more  must  be  given,  as  more  air  i«  necessary. 

To  get  the  total  size  of  the  openings  for  any  i^)om  containing  healthy  per 
sons,  multiply,  then,  48  b^'  the  number  of  persons,  and  the  nssult  is  the  total 
section  area  to  be  j)rovide<l,  expressed  in  square  inches.  For  hosjjitals,  mul- 
tiply 72  by  the  number  of  p<.'.rsons. 

If  the  columns  of  hot  air  be  higher  than  15  feet,  the  openings  can  l>e  made 
Kinaller,  providtMl  tlie  t^'mpomtur*!  h*^  the  same  tlimnghout.  The  exact  size 
can  l>e  determined  by  the  table,  p.  1 35,  if  it  Iw  thouglit  ncceasary. 

Sir  Joshua  Jt-bb's  experiment*!,  refentid  t<:»  in  the  lieport  of  the  Barrack 
Committe*>  (18r)5,  p.  108),  give  an  amount  of  35  to  50  sijuaro  inches  for 
inlet  and  outlet ;  but  in  this  cose  extraction  by  a  tire  was  in  force. 


*  PMet  (m.  fit.  I.  i.  p.  241 )  fignrei  a  variety  of  chiraney  coverings,  ud  many  othen  liAve 
wn  pftiposetl. 
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The  Barrack  CommifwionerB  of  1861,  wliop<!  plans  aro  now  used  in  all  thi* 
barraclcH  und  rnilitar}'  hoapitalti  of  the  British  omiy,  order,  on  an  avoroge,  11 
8(iuare  inehcy*  of  outlft  for  (sich  man  ;  or  for  a  room  of  twelve  men,  an  outlet 
tube  of  nearly  1  fi<iuarc  foot  superficitia  is  provided,  in  addition  to  the  chimney. 
The  exact  amount  depends,  however,  on  the  position  of  the  barrack-room,  or, 
in  other  wonls,  on  the  height  of  the  outlet  shall ;  in  the  lowest  story  of  a  three- 
storied  building,  only  10  square  inches  are  given  per  head.  (See  Barracks.) 
Tlie  area  of  the  inlet«  is  made  nearly  e^jual  to  that  of  the  outlet  shaft  (10  t<> 
11  square  inches).  The  total  area  of  inlet  and  outlet  is,  therefore,  22  to  24 
6(]uaro  inches  ;  but  tliere  is  also  the  chimney,  which  in  barracks  and  hospitals 
give^  on  an  avorope,  about  6  square  inches  to  each  man — makiujj;  the  total 
area  of  openings  about  28  to  30  square  inches  per  head.  In  hospitals  these 
niunbera  are  doubled.  Tliia  phui  liaa  wonderfully  improved  the  ventilation  of 
barrack-rooms;  and  a  change  of  air,  equivalent  to  about  1200  cubic  foot  per 
head  per  hour,  is,  on  an  average,  secured  in  Imrrocks.* 

Relative  ttizt\  of  thp  htJein  ami  Onihin. — It  is  commonly  stated  that,  as  the 
heated  air  expands,  the  outlets  should  be  larger  than  the  inlets,  and  the  groat 
disproportions  of  5  to  4  and  10  to  9  have  been  given.  As,  however,  the 
average  ditforence  of  temperature  is  only  abjut  10°  to  15°  Fahr.  in  this 
country,  the  tlis^proiiortion  is  much  too  great,  as  a  cubic  foot  of  air  only  ex- 
pands to  1*02U3G1  cubic  feet  with  an  increase  of  10°.  Even  if  the  ditt'erence 
is  30°  Fahr.,  a  cubic  foot  of  air  only  becuineri  I'OGl  cubic  feet,  which  is  equal 
to  an  increase  of  abrmt  ^Xh.  The  ilifterence  i.s  so  slight  that  it  may  be 
neglected,  and  the  inlets  and  outletfl  can  l«?  made  of  the  same  sixo. 

It  is  desirable  to  niaki;  («icb  individual  inlet  o]>ening  not  larger  than  48  to 
60  square  inches  in  area,  (jr  enough  for  two  or  three  men  ;  and  to  make  the 
outlet  not  more  than  1  squaru  fciot,  or  enough  for  six  men.  Distribution  is 
more  certain  with  these  kuioII  openuigs. 

Position  and  Zkucripfion  af  Iht  Infet  and  Ouihi  Tnhes. —  1.  luleU. — The 
air  must  bo  taken  from  a  pure  souri^o,  and  thtre  must  be  no  chance  of  any 
effluvia  passing  in.  Asa  rule,  the  iult^t  tubes  should  be  short,  and  so  made  as 
to  lie  easUy  cleaned,  otherwise  dirt  lodges,  and  the  air  l>ecomes  impure.  In- 
lets should  not  be  large  and  single,  but  rather  numerous  and  small  (from  48 
to  60  inches  superficial),  so  that  the  air  may  be  properly  distributed.  They 
should  bo  corneal  or  trumpet-sliapeil,  whore  tlicy  enl*^r  the  room,  as  the  enter- 
ing air,  after  perhaps  a  slight  cuntractiou,  spr(?ads  out  fan-like,  and  a  slight 
back-current  from  the  room  down  the  Bides  of  the  funnel  facihtates  the  mixing 
of  the  entering  air  with  that  of  the  room.  To  les.sen  the  risk  of  immediate 
diiwri-ib-aught  they  should  turn  ujiwards,  if  thry  aro  placed  above  the  heads  of 
the  persona.  Externally  the  inlets  should  be  ]»artly  protected  from  the  wind ; 
oth»irwi^«  the  wind  blows  tlirough  them  too  rapidly,  and,  if  the  current  be 
strong,  draughts  are  felt ;  an  overhanging  wheH  or  liood  outside  will  answer 
pretty  well.  Valves  must  be  provided  to  partially  close  tlie  openings  if  tho 
mud  blows  in  too  strongly,  or  if  the  change  of  air  ia  too  rapid  in  cold  weather. 


•  Wolpert  [Frineipiender  VentOat.  pp.  159,  160)  gives  the  foUowtne  fornrnU  for  deteiTOlninK 
thewotionarM  of  ft  veattUttn^  opening  (presumably  both  inlet  And  ouUetl.  Let  H  b«  ihe  height 
of  the  roan  or  tnbe  to  the  point  of  duich&rge  ;  P  the  nunibec  of  persons  in  it ;  uid  3  ft  oonstaat. 

P 

VHX3. 

If  gftS-lights  are  in  tlie  room,  tbp  cons*ant  must  bo  1'6.  Tlte  niunber  obtained  gires^th* 
Iq  Riuare  fectf  or  purt«  of  i  sqaare  foot,  "Vhe  funiiula  neenis  to  give  too  Rmall  «  Motiott  i 
ft  iff  tn  hp  nlwavfi  rem t'm tiered,  tliat,  oh  rcpartln  ventiUntion,  chiUlrrn  aro  to  be  rwkoni 
sdnltM. 
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In  many  caws  (for  exainplo,  wlieii  tht^y  enter  at  the  iKittom  oC  a  room,  and 
the  air  is  not  \vunm;tl)  thy  tubes  should  >x:  covered  with  wire-gauit*,  so  as  t<> 
break  up  the  entering  current  into  small  stnauns  ;  but  tlic  opcuings  must  not 
be  too  small,  othenvise  irictiou  may  be  great  enough  to  check  the  entrance. 
The  wirD-^,'AU/c  must  be  fpw^uently  cloaiiwL 

Sometimca  an  inlet  tube  must  be  carried  some  distance  to  an  inner  room,  or 
U»  the  opposite  aide  of  a  large  room  which  is  unprovided  with  crosa-vontihition. 
In  this  cafie  the  h(«t  of  the  room  so  warms  the  tuljo  that  tlie  wind  may  1h» 
|)emuttod  to  blow  through  it. 

The  fM>sition  of  tlie  iideta  is  a  matter  of  some  difficulty.     If  there  are 

reral,  they  shuuKl  be,  of  coui'se,  equally  distributud  through  the  room,  so  as- 
insure  proper  mixing  of  the  air.  They  should  not,  however,  be  placed 
tuo  near  an  outlet,  or  the  freflh  air  may  at  once  escajie  ;  theoretionlly,  tlieir 
proper  place  of  entrance  is  at  the  bottom  of  tiie  room,  but  if  so,  the  air 
muat  in  tliis  climate  be  warmed  ;  no  person  can  lx?ar  the  cold  air  rt(i\\ing  to 
and  dulling  the  feet     The  air  can  be  warmed  easily  in  various  ways,  viz, — 

(n.)  Th(i  air  may  pass  thn>iigh  boxe.s  containing  coils  of  hot^wator  pipes,  or 
(in  factories)  of  st<?am-pipes.  This  is  the  best  mode  of  wanning.  The  coils 
may  be  close  to  the  outside  wall,  or  in  the  centre,  or  in  lioHiiiUils  in  boxes 
ujider  the  lieds,  comniunioatiug  with  the  t^xt^itior  air,  and  ojHniing  into  the 
wanL  This  is  an  excellent  plan,  as  the  conlined  sjmce  below  the  bed,  and 
the  bed  itself,  are  purified,  and  the  frc-sh  air  rising  on  both  sides  of  the  bed  at 
once  dilut-es  the  air  of  respiration  and  transpiration.     (See  Hospitals.) 

(h.)  Th'.'  air  may  pass  into  air  chiunbcrs  IxOiind  or  rttund  grates  and  stoves, 
and  be  then*  warmed,  as  in  the  pR^sent  barrack  and  hospit-il  grate,  contrived 
by  (Jai)tiun  Galton  ;  or  as  in  the  Meisaner  or  Bohm  stove  of  Germany  ;  or  as 
in  the  terra  cotta  stove,  m  the  Herbert  Hospital  at .  Woolwich.  (See 
Warming.) 

(r.)  Tlie  tubes  may  be  made  to  rtm  for  some  distance  inside  the  room,  so 
that  they  may  l^ecome  warui  j  metal  tulws  answer  best  for  tlus  purpose,  and 
they  should  lie  smaU. 

If  the  air  cannot  be  warmed,  it  must  not  be  mlmitted  at  the  bottom  of  the 
rrtom  ;  it  must  be  let  in  above,  about  9  or  10  feel  fnun  the  Ilnor,  and  be 
ilireeted  tuwartls  the  ceiling,  so  that  it  may  pass  up  and  then  fall  and  mix 
gradually  with  the  air  of  the  room.  The  Barrack  Coumiisaionerfc  have  adopted 
this  plan  with  half  the  fresh  air  Virought  into  a  borrack-roonL  The  other  half 
ifl  wanned.     It  answers  very  well. 

The  fresh  air  may  be  introduced  at  the  top  of  the  room,  as  in  M'Kinneli's 
plan,  and,  if  pn)perly  distributed,  this  arrangement  answers  ver)'  well,  lint 
iioth  theuti  last  modes  must  be  considered  inferior  to  the  liivt,  if  the  air  can  lie 
warmetl. 

In  towns  or  manufacturing  districts  the  air  is  so  loaded  with  particles  of  coal, 
or,  it  may  Ihs,  other  pi^wdera,  that  it  must  bo  hltered.  Nothing  answers 
better  for  this  tlian  muslin  (ir  thin  porous  Hannol,  or  fiaperhangers'  canvas, 
spread  over  the  opening,  which  then  sbnultl  Ite  made  larger.  This  coverijig 
can  be  moistenwl  if  the  incoming  air  lie  too  diy. 

2,  Onth'U, — The  place  for  the  outlets  is  a  most  important  consideration,  as 
it  will  determine  in  great  measure  the  position  of  the  iidets.  If  there  are  no 
means  of  heating  the  air  passing  tlin)ugh  them,  they  should  be  at  the  top  of 
the  room  ;  if  there  are  means  of  heating  them,  they  may  be  at  any  point.  If 
not  iirtilii-ially  warmed,  Uie  highest  outlet  tulx^  is  usually  the  ptiint  td' greatest 
discliarge,  and  M»metimo8  the  oidy  one. 

(n.)  Onth't  TnU'Ji  tctthouf  Ariificiol  Heftt. — The>'  should  be  placed  at  the 
highest  point  of  the  room  ;  should  be  enclosed  as  far  as  possible  M-ithin  walh-. 
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W  f^ijiiii  mad  intk  perfectly 
b»  ndaead  Id  ft  BUBimiuii.  In 
r  %•  VMBd  or  wfMw.  Hid  1^  hhI  W  mpmuJ  ftbore  with 
(tin  eoviheo^li^  AcKvUdia^MdUM  aspirating 
powr  d  tbe  wnl,  and  pcMvaft  tba  fMMfi*  «f  mm  nte  IW  akiA  (aee  ^aga 
\U\    T1wlD«Ti«do|niBf!sanMitfaiWit 

Tfc»  oMwes  of  <toWfh«Mft^l aid <luwa  ft—la  hk <wfli>  tJ—  aw tknee ;— the 
viwi  tanm  down  tb«  air;  nin  gets  in.  and,  l^  ma|iwliun,  aa  fiook  the  air 
tWt  is  becomeB  heavier  than  the  air  in  the  roon;  arthedrheeoBaBtooimMh 
^^mM  by  PMnge  thioogh  an  expoacd  tuba,  »  thA  il  caasoi  ofeveraie  the 

~  ^toflkesiKperineiiinbentatmosphete;  vaaolheroaUetahaft^  with  greater 
rererses  the  carrent 

Arruigt*iueiite  should  1m*  nukde  to  distrilMite  the  down-dnqght^  if  it  occnrs ; 
fianxt%9  pla4*<yl  at  some  littlo  diKtanee  below,  so  as  to  throw  the  air  upwaids 
i^aiii  l)«'fun>  it  iiuxea  with  the  air  of  the  nxmi,  or  simple  contriraQcee  of  a 
aiiniliir  kind,  may  bts  Tued.  Valves  should  he  alao  tixed  to  lessen  the  area 
of  the  outlet  when  neoeasaiy.  If  there  arc  sereral  outlet  tabes  in  a  room,  all 
ahould  commence  at  the  same  distance  from  the  floor,  be  of  the  i^'ame  height 
(or  the  discharge  will  be  unequal),  and  have  the  same  exposure  to  sun  and 
wind. 

.Simple  ridge  openings  may  be  used  in  one-storied  buildings  with  slanting 
roofs ;  they  ventilate  most  thoroughly,  but  snow  sometimes  drift.s  in.  Kain 
may  be  prevented  entering  by  carrying  down  the  sides  of  the  overluuigiiig 
ridge  for  some  little  distance.  A  flange  placed  some  little  distance  below  will 
throw  any  ilown-draught  towards  tlie  walls. 

(//.)  Ouihte  in'tfi  Arttflcial  Wurtnth.—'Y\\e  discharge  of  outlets  is  much 
more  certain  and  eonstiuit  if  the  air  can  be  wanned.  The  chimney  and  open 
fire  is  un  excellent  outlet — so  good  that  in  dwelling-houses,  if  there  are  proper 
inlets,  ni>  other  outlet  need  Ixs  made.  Wlioii  rooms  are  large,  and  more 
crowdiMl^  other  oullft**  are  nectseary ;  the  heat  of  the  iire  may  be  farther 
utilised  hy  shafte  rttiiiirl  the  chimney,  oi)ening  at  the  Uip  of  the  room,  or,  in 
other  words,  by  sumnuiding  lh«  smoke-flue  with  foul-air  shafts. 

Gas,  if  used,  aliould  in  all  cases  be  made  to  wann  an  outlet  tube,  both  to 
ciuTy  off  the  products  of  combustion,  and  to  utilise  it«  heat.  The  best 
ammgenient  apjiears  to  l>e  to  place  over  the  ga^-jet  a  tul»e  to  carry  off"  the 
prcxhictfl  of  combustion,  and  to  case  the  pipe  itself  with  a  tube,  the  opening 
iif  whiidi  is  at  the  ceiling;  the  tube  carrying  off  the  gas  producta  is  hot 
enough  to  cjinse  a  very  eonsidembh*  draught  in  its  casing,  and  thus  two  outlet 
curn^nts  ore  in  action,  one  over  the  gas,  and  one  from  the  ceiling  round  the 
fpis-tulw. 

In  various  other  ways  the  heat  of  fire  and  lights  may  be  taken  advantage 
id",  Theni  will  be  seldom  any  difliculty  in  arranjT:ing  the  inlets  and  outlets, 
nnil  in  obtaining  a  satisfactory  result,  if  these  prinei])lcs  are  Iwmo  in  mind, 
viy,,  U»  have  the  fresh  air  pure,  to  distribute  it  projmrly,  to  have  the  relative 
|NfiiiUi(nii  Mid  sizes  of  the  inlets  and  outlets  bo  arrsuige*!  a.s  ttt  keep  the  cur- 
fi^iiU  vttrtical,  and  to  a<lnpt  every  means  of  warming  the  outlel*s  and  of  dis- 
irilmtiiig  the  air,  which,  in  spite  of  all  precautions,  will  occiusionally  pnAs  down 

?m. 

Fn  hot  eltmate*,  when  outlet  sliafts  are  run  up  abo\'e  the  general  level  of  the 
it  would  lie  of  advantagf*.  t«'i  make  them  of  brickwork,  and  to  colour 
'•  k,  R<^)  thiit  tliey  may  «ljw»rh  and  retain  heat. 

I  ndnr  the  h<ailiiig«  of  the  diiTercut  military  buildings,  the  plans  to  bo  used 

I'arh  CAFfi  an'  i».irtiridarly  described. 
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Sub-Section  V. — Plans  op  Tl'bes  and  8uAfTB  which  have  been  pHorosKu. 

In  nir»*t,  of  tlio  plaiiH  which  havo  been  proposwl,  the  uivcntoni  have  not 
distinctly  Bvan  that  tim  influence  of  tho  winds  anil  of  tht»  luovomtmt  nf  air 
produced  by  uiie([uai  temperatures  must  bo  carefully  distiitgukhtjd,  and,  as 
for  iLs  can  be  done,  })rovidfd  for. 

1.  Ojjftit/njg  at  onCA"  tothf  Ouier  Air/tfr  Jnleis^  f?t*i  Chi/ttnt't/  Utmj  relivA  oti 
for  Iht  Guild  or  iSjf*xud  Tufteajixed  in. — Perfomted  or  air  bricks  aru  kit  into 
the  "waUa.  A  usual  size  is  9  x  3  inches,  and  the  uuite<l  area  of  all  the  several 
openings  in  one  brick  is  about  IH  square  inchea.  Another  coimuou  uize  is 
10  K  6  inches,  with  an  ojien  area  of  aljont  24  f«iuare  inchea  Tlie  wind  blows 
&eely  through  them,  and  draught:^  are  produced. 

The  Sheringham  valve  is  an  improvement  on  this  ;  the  air  passes  through 
a  perforated  brick  or  iron  plate,  ai»d  is  then  directed  upwards  by  a  valvLMl 
opeuiugf  which  can  be  closed,  if  necessary,  hy  a 
bftlance*!  weiglit  (tig.  15).  The  size  of  the  internal 
opening  is,  in  the  usual-sized  valve,  9  iuuhes  by  3, 
and  the  area  is  37  indues,  lliese  valves  ore  iisuaily 
placed  towards  tho  upper  j>art  of  tho  room.  The 
wind  blows  through  them,  and  tho  movonient  is 
therefore  variable.  They  ait;  often  outlets  ;  it  will, 
in  fiict,  depend  upon  circumstances  whether  thoy  are  Fig,  is. 

inlets  or  outlets.     Very  little  draught  is,  however, 

caused  by  them,  unless  with  a  high  wind  ;  thuy  are  well  adapted  for  siuall 
rooms,  but  if  used  in  large  rooms,  there  must  be  a  considerable  number  of 
them. 

An  <jpen  iron  frame  of  the  size  of  a  brick,  covered  with  pprforatod  zinc,  and 
with  a  valve  to  close  it,  if  necessaiy,  is  a  still  binipler  plan,  and  the  air  is 
pretty  well  distribut^Hl.  Tho  gauze  should  bo  cleaned  freMjuoutly.  Tho 
National  Ventilation  Company  fix  folded  wire-gauze  screens  at  the  top  of  the 
windows ;  when  tho  window  is  opened,  tho  screen  is  unfolded.  >lr  Louch, 
of  Dublin,  uses  a  wooden  l>ox,  which  contains  3  or  4  j>art.ition8  of  perfDrateil 
zinc,  and  can  )x^  closed  inside  by  a  slopijig  cover  ;  tho  Ixix  is  placed  obbquely 
through  the  wall  under  the  eaves,  ami  the  air  is  broken  int^:r  currents  by  the 
zinc,  and  is  then  tlirown  up  towards  the  ceiling  by  the  doping  cover.  Tlus 
answers  well  in  calm  weather,  but  tho  wind  blows  through,  and  draughts  aru 
Mr  Boyle  of  London  uses  a  round  plate  working  on  a  screw,  which 
«aa  be  brought  nearer  or  farther  from  u  corresponding  ojiening  in  tlie  wall  ; 
the  entering  air  strikes  on  the  plate,  and  then  spreads  circularly  over  the  wall, 
and  is  then  drawn  gently  into  tho  room. 

The  Prfimwik  C'ommiasioners  have  placetl  in  the  barracks  an  opening  alxout 
7  to  10  feet  from  the  ground  ;  inside  the  room  there  is  a  fixed  triangular  l>ox, 
doeed  at  tlio  sides  and  oi>cn  above.  This  opening  Ls  much  larger  than  tho 
external  opening.  It  was  protected  by  wire-gauze,  but  this  is  now  found  to 
bo  unniocoaBaty. 

A  phm  pnn>o8ed  by  Mr  Varley  is  said  to  have  worked  well  in  a  school  of 
200  cliildren  ;  a  perforata  zinc  tube,  opening  into  the  extemtd  air,  runs 
rouml  thii  cornice  of  three  sides  of  tho  room  ;  on  the  fourth  side,  another  p(^p- 
fonited  zinc  tube  is  connected  with  the  cliiumey.  Many  years  ago,  a  similar 
plan  was  appliuil  to  emigrant  shijw ;  two  tuboH  ran  the  whole  length  of  the 
between  decks,  just  under  the  up|»er  deck ;  the  under  siile  was  perforated, 
and  tho  tul>e8  opone<l  at  the  two  ends  extem:Jly  ;  the  wind,  entering  one 
_Wid,  blew  strongly  along  the  tul>cs,  sending  down  a  great  l>ody  of  air,  and 

(ling  off  tlie  impure  air  from  the  other  end. 
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2.  Tubes  of  Dlffennt  Kinifjn, — A  single  tube  has  "been  sometimes  iwed  for 
iuk't  anil  outlet,  a  tloublt;  currunt  buiug  estab- 
lishej.  ITiis  is,  however,  a  rude  plan,  as  there  are 
no  iiietm:^  of  distributing  the  air,  and  a»  tlie  inter- 
mingling of  the  carrent  and  the  friction  of  the 
meeting  air  is  sometimes  so  great  as  to  impetle, 
itr  even  for  a  time  nU}[t,  the  movement*  To 
avoid  th(*se  inconveniences^  ^Vataon  proposed  to 
]*lttco  a  ]»iirtition  in  the  tnln^  (lig.  16),  and  Muir 
suggest^xl  the  use  of  a  dtiuhle  partition  running 
friMN  corner  to  eomer,  tio  iw  to  make  four  tabos. 
He  covered  liis  dividwl  tulM*  with  a  louvre,  so  as 
t<>  make  use  in  some  degn*e  of  the  aspiratory  power 
(»f  the  wind  ftn  one  side. 

In  these  tuV-a,  accidental  circumstances,  such  as 
the  sun's  rays  on  one  side,  the  wind,  the  tire  in  tlie 
room,  Scc.j  vnU  determine  which  is  outlet  and 
which  is  inlet.  Tliey  are  so  far  letter  than  the  ningle  tube  tluit  the  |jartition 
divides  the  currents  and  prevents  friction,  but  there  is  the  same  irregular 
action  anrl  changing  of  currtmt**  from  accidental  circu instances,  so  that  the 
direction  of  the  cura^nls  and  their  rate  are  variable.  Tlie  distribution  of  the 
entering  air  is  ahsci  not  good. 

Much  bettiT  than  these  plans  is  I^I'Kinneirs  circular  tube.  It  consists  of 
tw<»  cylinder.-i,  one  encirtlinj*  the  other,  the  area  of  the  inner  tube  and  en- 
circling ring  being  ecjnal.     The  inner  one  is  the  outlet  tul>e  ;  it  is  bo  because 

the  casing  of  the  other  tu1>e  maintains  the 
tem])erature  of  the  air  in  it ;  and  it  is  also 
always  made  rather  higher  than  the  other ; 
above  it  is  protecti'd  by  q  hood,  but  if  it  hml  a 
cowl  turning  away  from  the  vrind,  it  wovdd  be 
better.  The  outer  cylinder  or  ring  is  the  inlet 
tube  ;  the  air  ia  taken  at  a  lower  level  tluiu 
the  top  of  the  outli^t  tube  ;  when  it  entern  the 
r(»om,  it  is  thrown  14*  t+jwards  the  ceiling,  and 
then  to  the  walls  by  a  flange  placed  on  the 
hotiom  of  the  inner  tul>e  ;  the  air  then  passes 
from  the  walk  along  the  Hour  tiiwariis  thecentre 
of  the  ronni,  arid  upwards  to  the  outlet  shaft. 
(Figs.  17  and  18.)  Both  tulws  can  bt*  closed 
by  valves.  If  there  is  a  tire  in  the  room,  lioth 
lub«9  may  beeonie  inlets  ;  to  prevent  this,  the 
outlet  tube  Hhould  be  closed ;  if  doors  and  win- 
dows are  open,  both  tubes  become  outlets. 
The  movement  of  air  by  this  ])lan  is  imperceptible*  or  almost  so  ;  it  is  an 
ftdiniruble  ukhIo  for  square  or  round  rooms,  or  small  churches  ;  for  ver>'  long 
rooms  it  is  less  adapted. 

The  tnl>e  is  made  of  all  aizra,  from  6  inches  in  diameter,  which  is  adapted 
for  a  sitting-room,  u]i  to  7  or  8  feet,  which  is  the  size  used  in  Bome  churches. 
Tlxe  two  tubes,  after  passing  out  of  the  room,  may  be  taken  in  dilferent  diroc- 
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•  Tlie  mixlel  of  Watson's  vontUuting  tube  in  well  AdApteil  for  dhowing  how  opi.f»|}iij(?  current* 
of  Rir  liltH'k  each  ether.  Althoucli  the  tulie  is  nf  good  atzt«,  a  aunlle  placeil  in  a  bell  glojw,  int*i 
the  top  or  whioh  tht  IuIm-  is  iixcd,  noon  gotM  out  ;  a  partition  being  tlicn  inscrteil  Irilt)  the  tube. 
the  ninvtiU  riv  at  odcc  ilividwt— onu  yastmti  iip,  one  ilown,  the  8i(los  nl"  tht'  luljc,  an-l  the  candle 
bumv  apiin. 
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tions,  coro  l>eing  taken  that  the  inner  tube  is  always  the  longest,  mid,  if 
poBHible,  with  the  fewest  curves. 

K  the  two  tubes  can  l)e  kept  together  for  some 
distance,  an  arlvantage  would  perhape  be  gaino<l, 
as  the  hot  air  would  trananiit  a  portion  of  it8 
heat  to  the  air  in  the  outer  tube,  which  would 
enter  the  room  at  a  higher  tcmperatiuii  than 
would  otherwise  bo  the  case  ;  some  loss  of  move- 
ment woidd  result,  but  this  would  be  trifling. 

Dr  Chow^le*  has  pntjMised  an  inverted  siphon 
for  au  outlet  tube.  He  finds  that  in  an  iuvHrlwd 
siphon  there  is  a  current  up  the  long  limb,  and 
this  is,  in  fact,  (powerful  enough  to  overcome  thf; 
resistance  of  the  air  in  the  short  leg,  and  to  draw 
a  current  ilo\vii  the  short  leg  with  considerable 
force,  wluei*  is  proportioned  to  the  excess  in 
length  of  the  long  leg.  Tlie  cause  is  jwrhaps  the 
fact,  that  the  temperature  r)f  the  air  in  the  long  limb  is  higher,  though  Ih* 
Chownc  has  not  buen  able  to  detect  tliis  by  the  thermometer  ;  he  thinks 
that  the  changes  in  tJie  amount  of  wateiy  vajwur  play  some  part  in  the  pro- 
duction of  the  current. 

Dr  C'howne  proposes  to  make  the  chimney  the  long  leg  of  the  siphon,  to 
make  the  junction  at  or  just  above  the  throat  of  the  Hue,  and  so  let  the  short 
h'g  open  iieAr  the  ceiling  of  the  room.  Separate  inlets  are  provided.  From  per- 
sonal obser\*ation,  I  can  testify  that  a  good  movement  of  air  is  thus  obtained. 

Dr  Amott's  clumney  ventilator  is  a  vidvcd  tipening  at  the  ti^ji  of  the  room, 
leading  at  once  into  the  cliimn<'y  ;  and,  liku  Dr  Uhowne's  siphon,  hfu^  t)ie 
great  advantage  of  drawing  the  air  fruui  tlio  top  i)f  the  room  ;  it  has  been,  and 
is,  mudi  u.sed,  but  has  the  inconvenience  of  occasionally  allowing  the  reflux 
of  smoke. 

A[r  Ik>yle  has  altered  this  by  hanging  small  talc  plates  at  a  certain  angle  ; 
falling  by  their  own  weight,  they  close  the  opening  and  prevent  reflux,  but 
a  very  alight  prosaure  opens  them. 

Of  these  varioxia  plans,  M*Kinnell*8  should  be  chosen,  if  the  air  must  be 
admitted  at  the  top  of  t!ie  room  j  and  it  is  well  adapted  for  guard-rooms,  cells, 
and  rooms  of  small  tlimensions,  when  it  is  dcsiriMl  t(»  have  the  ventilating  ap- 
paratus out  of  reach.  Watson's  divided  tulw  can  also  be  used,  but  is  less 
useful  than  M'Kinnell's.  • 

Tlie  plans  for  military  buihlings  are  given  under  the  rospoctive  headings  of 
Barracks  uud  Hospitals. 


SECTION  XL 
AKTIFICIAL  VENTILATION. 

Artiflcial  ventilation  is  accomplished  in  two  ways  ;  either  the  air  is  drawn 
out  of  a  building  or  room  (thu  method  by  extraction),  or  it  is  driven  in,  so  as 
to  force  out  the  air  already  in  tlio  room  (the  methud  I'y  propulsion). 


Sub-Section  I. — Vkntiultiok  by  Extraction. 

This  is  produced  by  the  application  of  heat,  so  as  to  cause  au  upward  cm*- 
rent,  or  by  tlie  steam  jet,  or  by  a  fan  or  screw,  which  draws  out  the  air. 


*  WntOation  by  means  oFthc  itoitcut  piicnnuUc  oriUr-8jpbon,&ntlniirvemeut  in  atJU06|iheriL* 
alr-tiibea.     (Proceeituigi  fif  Roynl  Huuiuty,  18&6. ) 
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The  Barrack  Commissioaei's  of  1861,  whoso  plana  arc  now  used  in  all  tht^. 
iNjrracks  and  niilitarj'  liudpitals  of  the  BritUh  army,  order,  on  an  average,  11 
ti<Hiare  tnchen  of  uutlet  for  each  man ;  ur  for  u  room  of  twelve  niun,  an  outlet 
tnbe  of  nearly  1  square  foot  supeHicies  is  proWdwl,  in  addition  to  tlie  chimney. 
The  exact  ammuit  depends,  however,  on  llie  poaitiun  of  the  barrack-room,  or, 
in  othop  words,  on  the  height  of  the  outlet  shaft ;  in  the  lowest  story  of  a  three- 
storied  building,  only  10  square  inches  are  given  per  head.  (See  lUuRACKa.) 
The  area  of  tho  inlets*  is  madt!  nearly  t«|ual  to  that  of  the  outlet  shaft  ( 1 0  to 
11  square  inches).  The  total  area  of  iiUet  and  outlet  is,  therefore,  22  to  24- 
square  inches  ;  but  there  is  also  the  chimney,  whii^U  in  barracks  and  hospitals 
gives,  on  an  average,  about  6  square  inches  to  each  man — malcing  tlie  total 
area  of  openings  alxmt  28  to  30  square  intdies  per  head.  In  hospitals  these 
numbers  are  doubled.  This  plan  has  wonderfully  improved  the  ventilation  of 
l)arrack-room8  ;  and  a  change  of  air,  equivalent  to  tibuut  1200  cubic  feet  per 
heAd  i>er  hour,  is,  on  an  average,  secured  in  barracks.* 

Rdatice  ttize  of  thf  hthiU  and  OutUU. — It  is  commonly  stated  that,  as  the 
heated  air  expamls,  tho  outlets  should  be  larger  than  th^;  inlets,  and  the  great 
disproportions  of  5  to  4  and  U)  to  9  have  been  given.  As,  however,  the 
average  difl'ereuce  of  teiujK'ratiire  is  only  about  10**  to  15**  Fahr,  in  tliis 
country,  tlu;  diKproportion  is  much  too  great,  a^  a  cubic  foot  of  air  only  ex- 
pands to  1  0211301  cubic  feet  with  an  increase  of  10°.  Even  if  thu  diliorence 
in  30"  Falir^  a  cubic  foot  (d'air  otdy  Ix^come-s  1061  cubic  feet,  which  is  equal 
to  an  increase  of  abnut  -^^h.  The  ditferencc  is  so  slight  that  it  may  bu 
neglected,  and  tho  inlets  and  outlets  i-uii  be  maile  uf  the  same  size. 

It  is  dfsindde  to  make  each  individual  inlet  opening  not  larger  than  4ft  to 
60  square  inches  in  area,  or  enough  for  two  or  three  men  ;  and  to  make  the 
outlet  not  Tuoro  than  1  square  foot,  or  enough  for  six  men.  Distribution  is 
more  certiiin  with  these  small  openings, 

Pmltion  and  Dfincripivm  of  the  Iidet  and  Outlet  Tuftps. — 1.  hdets. — Tho 
air  must  be  tjiken  fi-om  a  pure  source,  and  there  must  bo  no  chance  of  any 
etUuvia  jHtssing  iu.  Asa  rule,  the  inlet  tulx's  should  bet^hort,  aud  so  uuuleus 
tol>e  easdy  cleaned,  otherwise  dirt  lodges,  and  the  air  Iwcoines  impure.  In- 
lets should  not  be  large  and  single,  but  rather  numerous  and  sumll  (trom  48 
to  60  inches  superficial),  so  that  tho  air  nmy  bo  properly  distributeib  Thf^y 
should  be  conical  or  truinpet-shapeil,  where  they  enter  the  room,  as  tho  enter- 
ing air,  after  perhaps  a  slight  contraction,  Rprtwids  out  fan  like,  and  a  .sli[j[ht 
back-current  from  the  room  down  the  sides  of  the  funnel  facilitates  the  mixing 
of  the  entering  air  with  that  cd'  the  room.  To  lessen  the  risk  of  iuimediale 
down-draught  they  should  turn  upwards,  if  they  are  placed  al>ovethe  heads  of 
tho  persona.  Externally  tho  inlets  ahuuld  be  partly  protocteil  from  th«  wind  ; 
otherwise  the  wind  blows  through  them  too  rapidly,  and,  if  the  cuiTtuit  be 
strong,  draughts  are  felt ;  an  overhanging  shelf  nr  hood  outside  will  answer 
pretty  well.  Valves  must  be  provided  to  partially  close  the  openings  if  the 
wind  blows  in  too  strongly,  or  if  the  change  of  air  is  too  rapid  in  cold  weather. 


•  WoljMft  {Principien  der  Ventilat  pp.  169,  160)  rivm  the  foHowinff  formnlA  for  deterraiuing 
thewction&reaofmventiUtingoptninfi  ([^rvduriiBlily  both  inlet  Ami  oatlvt),  Let  H  Imj  the  height 
of  the  room  or  tabe  to  the  point  or  discbiugo  ;  E*  the  Dumber  of  pertious  in  it ;  uul  3  a  coiiKtnitt. 

P 

If  gAS'light*  are  in  the  mnm,  thf  constant  must  be  1-fi.  The  number  obtjitned  girra  the  ansa 
in  M}uare  feet,  or  parU  of  a  w|Uiire  foot.  The  formula  Keenifi  to  aive  too  Hmnll  a  sHtUon  urua. 
It  in  lo  be  alwayn  re  mem  here*  1.  that,  ak  rejiarcU  vrntilntiun,  chiMrcii  nit'  to  be  reck"7ie*l  a* 
nilall8. 
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ly  cfiMW  (for  example,  wlieii  tliey  enter  at  the  Imttoin  of  a  room,  anil 
is  nut  wtti-mt'J)  iLu  tiilx-s  should  be  cuvered  with  wire-gauzu,  so  as  to 
break  up  the  entering  current  into  small  streauw  ;  but  the  oiKiuiiiijs  must  i»ot 
be  t<.K>  small,  olhenvise  friction  uiay  be  great  enough  to  check  the  entrance. 
The  wire-^auice  must  be  frequently  cleaned, 

Somt'tirucs  an  inlet  IuIk^  must  be  carried  some  distance  to  an  inner  room,  or 
to  the  opposite  side  of  a  large  room  which  is  unprovided  with  civss-ventilation. 
In  thi.-?  case  the  heat  of  the  room  so  warms  the  tube  that  tlie  wind  may  be 
permitted  to  blow  tlirouyh  it. 

The  position  of  tho  inlets  is  a  matter  of  some  difficulty.  If  there  are 
several,  they  should  be,  of  course,  equally  distributed  through  the  room,  so  as- 
to  insure  proper  mixing  of  tho  air.  They  should  nfit,  however,  be  placed 
too  near  an  outlet,  or  the  fre-sh  air  may  at  once  escnjic ;  theoretir-aUy,  their 
proper  place  of  entmiice  is  at  the  bottom  of  the  room,  but  if  so,  tho  air 
must  in  this  climate  l>e  warineil  j  nn  [lerson  can  l>ear  the  cold  air  flowing  to 
and  chilling  the  feeU     The  air  can  be  wanued  easily  in  various  ways,  vii. — 

(ft.)  The  air  may  pass  tlirouj^h  huxcs  containing  coils  of  hot-water  pipes,  or 
^in  factories)  of  steam-i>ii»e8.  ITiis  is  tlie  best  nu'de  of  warming.  The  coils 
may  be  close  to  the  outside  Mall,  or  in  the  coutre,  or  in  huspiUila  in  boxes 
under  the  VkxIs,  commimicating  with  the  exterior  air,  and  opening  into  the 
war>l.  This  is  an  excellent  plan,  as  the  confined  space  below  tho  bod,  and 
the  be<l  itself,  are  purified,  anrl  the  fresh  air  rising  on  both  sides  of  the  bet!  at 
unco  dilutes  the  air  of  respiration  and  tramtpinition.     (Swi  Hospitals.) 

(b.)  The  air  m:iy  jmisb  into  air  chambers  beliintl  nr  r^iund  grates  tintl  stoves, 
and  be  there  warmed,  as  in  the  present  barrack  and  hospital  grate,  contrived 
by  Captain  Galton  j  or  as  in  the  Meissneror  Kiihin  Htuve  of  Oermaiiy  j  or  am 
in  the  terra  cotta  stove,  in  tlie  Herbert  Ho.spital  at .  Woolwich.  (See 
Wakmiso.) 

(c.)  Tlie  tul>Ofl  may  be  made  to  rim  for  some  distance  inside  ih>.^  ro<im,  so 
that  they  may  become  warm  ;  metal  tubes  answer  best  for  tliis  purpose,  and 
they  should  be  small. 

Lf  the  air  eamiot  be  warmed,  it  must  not  bo  admitted  at  the  bottom  i>f  the 
rtiom ;  it  must  be  let  in  above,  about  9  or  10  feet  from  the  Hoor,  and  bii 
direct**!!  towanls  tlie  ceiling,  so  that  it  may  pass  up  and  then  fall  and  mix 
gradually  with  the  air  of  the  room,  Thts  liarrack  Conuiiissioners  have  ad(t[»ted 
this  plan  vnth  ludf  the  fresh  aij'  brought  into  a  bairju:k-rooni.  Tlie  other  luilf 
is  wanual.     It  miawt'i-s  very  well 

The  frcsli  air  nmy  be  introduced  at  the  top  of  the  room,  as  in  M'Kmnell's 
plan,  and,  if  pntjjerly  distributed,  this  arrangement  answers  verj'  well  But 
iHjth  these  last  modes  must  be  cousiderud  iuferior  to  the  fii'st,  if  tho  air  can  be 
warmed. 

In  towns  or  manufacturing  districts  the  air  is  so  lowled  with  particles  of  coal, 
or,  it  may  be,  other  ^wwders,  thjit  it  must  Im?(  Hltei-ed.  Nothing  answers 
Wtter  for  this  than  muslin  or  tliin  porous  llannel,  or  imperhangere'  canvas, 
spread  over  the  opening,  which  then  should  Ix?  made  larger.  Tliis  covering 
can  be  raoisteno<l  if  tho  incoming  air  be  too  dry. 

2.  Out hh.^-'l\ii'.  phu'e  for  the  outleta  ia  a  most  important  consideratiou,  as 
it  will  detennine  in  gresit  measure  the  j>osition  of  the  inlets.  If  there  are  nn 
means  of  heating  the  air  passing  tlirough  them,  they  shouUl  l>e  at  the  top  of 
the  room  ;  if  there  are  means  of  heating  them,  they  may  be  at  any  point.  If 
not  artitirially  warmed,  the  highest  outlet  tuK*  is  usually  the  point  of  greatest 
discharge,  and  sometimes  the  only  one. 

(ti,)  Oiith'f  Tuf»'M  withouf  Arttffrhf  liiftf. — They  should  be  plnrod  at  th*- 
liighest  jHiiut  of  the  room  ;  i>hoidd  be  enclosed  as  far  as  [losnible  within  walU, 
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SO  aa  to  prevent  tho  air  being  cooled ;  should  1)«  straight  and  with  perfectly 
smooth  internal  Huri'iict'r^,  so  that  t'riction  may  he  redtired  to  a  niiniiniim.  In 
shape  they  niuy  be  round  or  Htpiare,  and  they  must  be  covered  above  with 
Bomo  apparatus  (tho  cowl,  hexu^'on  tube,  ttc),  which  nuty  aid  tho  atipirating 
ix.iwer  of  the  wind,  and  pn-vent  tin*  passajje  of  rain  into  the  shaft  (see  page 
114).     The  louvrud  opiMiingH  iire  not  tlie  beat. 

The  causes  of  do^vn-draught  and  down-gu.s-ts  in  outlet  tubes  arc  those ; — the 
wind  forces  down  the  air;  rain  '^yis  in,  and,  by  eva])orationj  so  cools  the  air 
tliat  it  W-<im(».s  heavier  than  the  air  in  tlio  room  ;  or  thn  air  becomes  too  much 
cooled  by  passago  through  an  exposed  tube,  so  that  it  cannot  overcome  tlie 
weight  of  tho  superincunibunt  atmr>sphei'e  ;  or  anuther  outlet  shaft,  with  greater 
discharge,  reverses  the  current. 

An-angemente  sliuuld  be  made  to  distribute  the  down-draught,  if  it  occiire  ; 
flanges  placed  at  some  littb?  distance  below,  so  as  to  tlirow  the  air  upwanls 
again  before  it  mixes  with  the  air  of  the  room,  or  8ini[>lo  contrivances  of  a 
similar  kind,  may  be  wrimX.  Valvtw  should  ho  also  tix4'd  to  h'Asen  the  area 
of  the  Cfutlet  when  necessary.  If  there  are  aavend  outl(*t  tubt's  in  a  room,  all 
should  cuiinnenco  at  the  same  dist^ince  from  the  lloor,  be  of  the  t-ame  height 
(or  the  diseharge  will  be  unequal),  and  have  the  same  exposure  to  sun  and 
wind. 

Simjiln  ridge  openings  may  be  us«l  in  one-storied  buildings  with  slanting 
roofs;  they  ventilate  most  tliorougldy,  but  snow  sometimes  drills  in.  Ilain 
may  l>o  prevented  entering  by  canning  down  tho  sides  of  tho  nverhanging 
ridgo  for  some  little  distune*--.  A  flange  placed  some  little  distance  b«low  will 
tliruw  any  down-tlraught  towards  the  walls. 

(6.)  Outhift  With  Artijjclfff  W<irtntJt. — Tlie  di.scharge  of  outlets  is  much 
more  certain  and  consUmt  if  the  air  c;iu  be  warmed.  Tlie  cliimiiey  and  open 
fire  is  an  excellent  outlet — so  good  that  in  dweUing-houses,  if  there  are  proper 
inlets,  no  other  outlet  need  be  ramie.  "WTieu  rooms  are  large,  and  more 
crowded,  other  uutletis  are  necessary  ;  the  heat  of  the  fire  may  be  farther 
utilised  by  shafts  round  tlie  chimney,  opening  at  the  top  of  the  room,  or,  in 
other  words,  by  surroimding  the  anoke-flue  with  foul-air  shafts. 

Gas,  if  used,  should  in  all  nises  be  made  to  wann  nn  outlet  tube,  both  to 
carry  off  the  pnxlucts  of  combustion,  and  to  utilise  its  heat  Hie  Iwst 
amiiigement  appears  to  be  in  place  over  the  gas-jr.t  a  tube  to  carry  olf  the 
products  of  combustion,  and  to  case  the  piix*  itself  with  a  tube,  the  o]X'ning 
of  which  is  at  the  ceiling ;  the  tube  carrying  off  the  gas  jjrijducU  is  hot 
enough  to  canso  a  very  considerable  draught  in  its  casing,  and  thus  two  outlet 
currents  are  in  action,  one  over  the  gas,  and  one  from  the  ceiling  round  the 
gas-tube. 

In  various  other  ways  the  heat  of  fire  and  lights  may  be  taken  advantage 
of.  Tlii're  will  be  seldom  any  difticulty  in  annnging  the  inlets  and  outlets, 
and  in  obtain  hvg  a  satisfactory  result,  if  these  principles  are  l>orno  in  mind, 
viz.,  to  have  the  fresh  air  pun-,  t*>  dUtributo  it  properly,  to  have  the  relative 
positions  anvi  sizes  of  the  inleU  ami  outlets  so  arranged  as  to  keep  the  eur- 
ivnts  vertical,  and  to  adopt  every  means  of  warming  the  (>ullet*i,  and  of  (hs- 
tributijig  the  air,  which,  in  spite  of  all  pnM'auttoiis,  will  occasionally  pass  down 
them. 

In  hot  climates,  when  outlet  sliafls  are  run  up  above  Hie  general  level  of  tlie 
buil'ling,  it  woidd  }>e  of  advantage  to  makfi  llieni  of  brickwork,  and  to  colour 
thorn  black,  so  that  they  may  absorb  and  retain  hi-at. 

Under  the  liea^Ungs  of  the  (litlcrent  military  buildings,  the  plans  to  be  used 
in  cnch  case  are  particularly  described. 
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Sub-Section  V. — Plans  op  Tubes  and  Suafts  which  have  been*  Profosbd. 
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ng.  15. 


most  of  the  pLins  wliicli  liiive  beeu  prc>p(jfle<I,  thu  iiivontors 
dintinctly  seen  that  tlid  iiiHucnce  of  the  wmd«  and  of  thti  iui»vcint'nt  of  air 
jjruductid  by  uuei^uul  k-uijmrdturus  must  be  carefully  distiii^iitithed,  au<I,  as 
far  a«  nin  bu  dune,  proviilcd  for. 

1.  OjMfHf'mfs  at  ana'  to  the  Outer  Air  for  luh-Js,  the  Ghimv'tj  fn'ing  rfUed  on 
for  tilt  Outlet  or  Hi>f.cial  Tubes  Jhted  in. — Pt'rfomU*d  or  uir  bricks  oru  iot  into 
tho  "walla.  A  usual  size  is  9  x  3  inches,  and  tliu  nnitiHl  urtui  of  all  the  several 
opeuingH  in  one  brick  is  about  11 J  »iuaro  incheji.  Aiiothor  couiuiou  size  is 
10  X  C  inclies,  witli  an  o[*eu  area  of  al)out  24  Rtjuare  inches.  Tlie  wind  blows 
Ixeely  through  them,  and  draughts  are  produced. 

The  Shtrin^'han  valve  is  an  iniprovemont  on  this ;  the  air  jiaasca  througli 
a  perforated  brick  or  ir<jii  plate,  and  is  then  directed  upwai-ds  by  a  valved 
opening,  which  eiiu  l)e  clo&ud,  if  nectissary,  by  a 
balanced  weight  (Hg.  15).  The  size  of  the  intemjil 
Oi)ening  is,  in  the  usual  sized  valve,  9  inclies  by  S, 
and  the  area  is  27  inches.  Those  valves  are  usu^dly 
placed  towards  the  upper  part  of  the  rooiiu  The 
wind  blows  tiirough  them,  and  the  movement  is 
therefore  variable.  They  are  often  outlets  ;  it  mil, 
in  fiict,  depend  ujkju  circumstances  whether  they  are 
inleta  or  outlet*.  Very  little  draught  is^  however, 
caused  by  them,  unleas  with  a  high  wind  ;  they  Jire  well  adajitud  for  small 
rooms,  but  if  used  in  large  rooms,  there  must  be  a  considerable  numbor  of 
them. 

An  open  iron  frame  of  the  size  of  a  brick,  covered  with  perforated  zinc,  and 
with  a  valve  to  close  it,  if  necessary,  is  a  still  simpler  plan,  and  the  air  is 
pretty  well  distribufctHl.  Tlie  f^uze  should  be  cleaned  frtiquently.  The 
National  Ventilation  Company  iix  folded  wtrc-gauze  screens  at  the  tn]>  of  tho 
windows;  when  the  window  is  opened,  the  screen  is  unfolded.  Mr  Loueh, 
of  Dviblin,  uses  a  woo<^len  box,  which  contains  3  or  4  partitions  of  i>erforaled 
anc,  and  can  be  dosed  ijiside  by  a  alojiing  cover  ;  the  box  is  jiIaeedobli(iuely 
thnnigh  the  wall  under  the  eaves,  and  the  air  is  broken  into  currents  by  (lie 
idnc,  and  is  then  tlirowu  ujj  Ujwanls  tlie  ceiling  by  tho  sloping  cover.  This 
answers  well  in  calm  wnathcr,  but  the  wind  blows  through,  and  draughts  are 
caused,  Mr  lioyle  of  London  uses  a  round  plate  working  on  a  screw,  which 
can  be  brought  nearer  or  further  from  a  corresponding  opening  in  the  wall  ; 
the  entering  air  strikes  on  the  plate,  and  then  spreads  circularly  over  the  wall, 
and  is  then  drawn  gently  into  the  room- 

The  Barrack  Comnussiouers  have  placed  in  the  barracks  an  opening  about 
7  to  10  feet  from  the  ground  ;  inside  the  room  there  is  a  fixed  triangular  bcix, 
cloeed  at  the  sides  and  o{x>n  above.  This  opening  is  much  larger  than  the 
extomal  opening.  It  was  protected  by  wire-gauze,  but  this  is  now  found  t^t 
be  uunecoasary. 

A  plan  proposed  by  Mr  Varloy  is  said  to  have  worked  well  in  a  school  of 
200  cliildren  ;  a  perforatiw.1  zinc  tube,  opening  into  t!ie  extornid  air,  runs 
round  the  cornice  of  three  sides  of  the  room  ;  on  the  fourth  side,  another  per- 
forated zinc  tube  is  connected  ^vith  the  clunuiey.  Many  years  ago,  a  similar 
plan  was  applied  to  emigrant  ships ;  two  lube-s  ran  the  whole  length  of  the 
between  decks,  just  under  the  upper  deck ;  the  under  side  was  jHTfomted, 
and  the  tubes  npeno<l  at  the  two  ends  extt^mally  ;  the  wind,  entering  nne 
end,  blew  strongly  along  tho  tulws,  sending  down  a  gi-eat  body  of  air,  and 
sending  off  the  impure  air  from  the  other  end. 
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TitfMiii  of  Diffcrnnt  Kindn. — A  ainjjle  tube  haa  been  swrnetunee  used  for 
iiilet  aud  uutlet,  a  double  eunviit  being  estab- 
I      ^  lished.     This  is,  however,  a  rude  pUu,  as  there  are 

no  nieixiis  of  distributing  the  air,  aud  as  the  iuter- 
miu^Iiiig  of  tlie  current  and  the  friction  of  the 
meeting  air  is  sonieiiiaes  so  groat  aa  to  impede, 
or  even  for  a  time  stop,  the  movement.*  To 
avoid  these  inconveniences,  Watson  proposed  to 
place  a  partition  in  the  tube  (lig.  10),  and  Muir 
suggested  the  use  of  a  double  partitinu  mnuing 
from  corner  to  corner,  so  as  to  iiuike  foiu'  tiibee. 
He  cnven'd  his  divided  tube  witli  a  h>uvre,  so  as 
to  make  use  in  some  degree  of  the  aspiratory  power 
of  the  wind  on  one  miU\ 

In  these  tubt«,  accidental  circumstances,  such  as 
the  sun's  rays  on  one  side,  the  wind,  the  tire  in  thfl 
room,  A:c.,  will  determine  wliich  is  outlet  and 
which  is  iidet.  They  are  ao  far  better  than  the  single  tube  that  tlm  partition 
diWdes  the  currents  and  prevents  friction,  but  there  is  the  8ame  irregiUar 
aetiou  and  changing  of  currents  troni  accidental  circumstances,  so  that  tlie 
<lir«»ction  of  the  currents  and  their  rate  are  variable.  The  distribution  of  the 
entering  air  is  also  not  good. 

Much  hfttt?r  tfian  these  plans  is  M'KinnBll's  circular  tube.  It  consists  of 
tw<«  cylinilers,  one  encircling  the  other,  the  area  of  the  inner  tuV.  ancl  en- 
uii'cling  ring  being  eijual.     The  inner  ouo  is  the  outlet  tube  ;  it  is  so  because 

the  casing  of  the  otiier  tube  maintains  the 
^3^  temperature  of  the  air  in  it  ;  aud  it  is  alao 

always  made  rather  higher  than  the  other; 
above  it  is  protected  by  u  hood,  but  il'  it  had  a 
cowl  turning  away  from  the  wind,  it  would  be 
Iwtter.  The  outer  cylinder  or  ring  is  the  inlet 
tube  ;  the  air  is  taken  at  a  lower  level  than 
the  top  of  tlie  outlet  tube  ;  when  it  enters  the 
rtM>m,  it  is  tlirown  up  towards  the  ci;iling,  and 
then  to  the  walls  by  a  flange  jdaceil  on  the 
bottom  of  the  inner  tiilx; ;  the  air  then  passes 
fioiii  the  walls  alon^^  the  Hour  towards  thocuntre 
of  tile  rftoni,  and  upwards  to  the  uutlet  shaft. 
(Kiga.  17  and  18.)  Uoth  tubes  can  be  closed 
by  valves.  If  there  is  a  tire  in  the  room,  Imth 
tnli.vs  may  become  inlets;  to  prevent  tliis,  the 
«»uilet  tube  should  be  closeil ;  if  doors  and  win- 
dows are  open,  both  Uibes  become  outlets. 
Tho  movement  of  air  by  this  i>laii  is  imperceptible,  or  almost  .so  ;  it  is  an 
iblo  mi>du  for  square  or  round  rooms,  or  small  chiu-ohcs  ;  for  very  long 
'rooms  it  is  lees  adapted. 

The  tube  is  ma<lo  of  all  sizee,  from  6  inches  in  diameter,  which  is  adapted 
for  a  8ittiug-ro4im,  up  to  7  or  8  feet,  which  is  tho  size  iwed  in  some  churches. 
The  two  tul>oa.  after  passing  out  of  the  room,  may  be  taken  in  different  direc- 
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•  The  rawlel  of  WatJon'*  vontUatliig  lube  is  well  ftdnptal  for  nbnwiiig  how  oppogitiR  t 
.if  kir  blixk  each  crthor.     Althniieh  the  tube  in  nf  gcMxl  sir-P,  a  c«d<Ue  plnL-eil  in  a  bvll  kId 
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the  lop  of  which  tl\o  X\iW  is  Hxed,  soon  now  out  Ta  partition  being  tlien  inserted  itito  the  tube, 
the  nirrentft  flre  at  onrv  <livide«!— one  i**»es  iii'.  one  down,  the  t*idc»of  the  tube,  and  the  candle 
hiima  iipiin. 
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tioM,  caro  \mn^  taken  that  tlie  inner  tube  is  always  the  longest,  and,  if 
po8sil)le,  with  the  fowoflt  curvea. 

If  tlio  two  tiilK«  can  be  kept  toj^ther  for  some, 
distance,  an  adviuitaKe  woiiW  perhaps  Vie  gained, 
us  tho  hot  air  would  tniuaiiut  a  pr^rtion  of  its 
heat  to  tho  air  in  iha  outer  tube,  winch  would 
i-ntor  tlie  rooiu  at  a  hi^lle^  tomjierataru  thoix 
would  otiicrwist'  Ik?  th<'  easf  ;  some  loss  of  move- 
ment wotdd  result,  but  this  would  be  tritling. 

Dr  Chowno*  has  priipofiid  an  invurtcd  siphon 
for  an  outlet  tube.  He  finds  tlutt  in  an  inverted 
siphon  there  ia  a  current  up  the  Jong  limb,  and 
this  is,  in  fact,  powerfid  enougli  to  overcome  the 
resistance  of  the  air  in  the  eliort  leg,  and  to  draw 
a  current  (iown  tho  short  leg  with  considerable 
force,  wliicU  is  proportioned  to  the  excess  in 
length  of  the  long  leg.     The  cause  is  perhaps  the  '®" 

fact,  that  the  t^mpeniture  of  tbe  air  in  th«  long  limb  is  higher,  though  Tlr 
Cbowno  Las  not  been  able  to  detect  this  by  the  thermometer ;  he  tliinka 
that  the  changes  in  the  amount  of  watery  vapour  play  acme  part  in  the  pro- 
duction of  the  current. 

Dr  Chowne  proi)ose.s  to  make  the  chimney  the  long  leg  of  the  siphon,  t« 
make  the  junction  at  or  just  above  the  throat  of  the  Hue,  and  so  lot  the  short 
leg  open  near  the  ceiling  of  the  rount  Separate  iidct-s  are  i»n»vided.  From  jmt- 
Bonal  observation,  I  can  ttistify  that  a  good  niuvement  of  air  is  tliiis  ohtaineil 

Dr  Aniott'a  chimney  ventilator  i&  a  valved  opening  at  the  toj»  of  the  niom, 
leailing  at  once  into  the  chimney ;  and,  like  I>r  Chowne's  siphon,  has  tlie 
great  advantage  of  dra^'ing  the  air  from  the  top  of  tho  room  ;  it  has  been,  and 
ia,  much  used,  but  haa  the  inconvenience  of  occasionally  allowing  the  reflux 
of  smoke. 

Jlr  Boyle  hits  altered  this  by  hanging  small  talc  platcii  at  a  certain  angle  ; 
falling  by  their  own  weight,  they  close  the  opening  and  prevent  reflux,  but 
a  very  slight  pressure  opens  them. 

Of  thene  various  plans,  M*JCinnell'8  sliould  ho  chosen,  if  the  air  must  be 
admitted  at  the  top  of  the  room  ;  and  it  is  well  adapted  for  guard-rooms,  cells, 
and  rooms  of  small  dinien-finns,  when  it  is  desired  to  have  the  ventilating  ap- 
paratas  out  of  reach.  Watson's  diWded  tube  can  idso  Ik?  used,  but  is  less 
useful  than  M'Kinnell's.  • 

The  plans  for  military  buildings  are  given  under  tho  respective  headings  of 
Barracks  and  Hospitals. 


SECTION  n. 
ARTIFICIAL  VENTILATION. 

Artificial  ventilation  is  accomplished  in  two  ways  ;  either  the  air  is  drawn 
out  of  a  building  or  room  (the  method  by  extraction),  or  it  is  driven  in,  so  as 
to  force  out  the  air  already  in  the  room  (tho  method  by  propulsion). 

Sub-Sbotion  I.— Vbmtilation  by  EmucTiojr. 

This  is  produced  by  the  application  of  heat,  so  as  to  cause  an  upward  cur- 
rent, or  by  the  steam  jet,  or  by  a  fan  or  Bcrew,  which  draws  out  the  air. 


*  VentiUthnb>'ni«anftnftlie  THilc'Dt  pfiuurnnttc  oriur-)uphcm,UkdxnovMneDt  iu  AtmMpht 
r-tubet.    (PrucwliiigB  of  Roynl  Htfcitty,  I85ft. » 
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1.  Extraction  by  Heat. — Tlio  conuauii  chimney  is  a  wuU-kiiown  example  of 
this,  Tlierc  is  a  constant  current  up  tho  <;Linmty,  whwn  the  fire  is  burning, 
iu  proportion  to  tliu  Hize  of  the  tiro  and  of  the  cliimney.  Tlie  usual  current 
up  a  common  Hitting-rrxnn  cliimnoy,  with  u  fair  lire,  is,  ua  niPARUrud  by  an 
anemometer,  from  3  to  6  feet  jier  second.  A  \txy  large  fire  will  bring  it  up 
to  8  or  9  feet,  'llio  movement  cftused  by  a  kitchen  or  iurmicb  fm?  is,  of  course, 
greater  tlian  this,  If  the  area  of  the  section  where  the  anemometer  is  placed 
ho  known,  the  lilscliarf^e  can  he  stated  in  cubic  feet.  In  a  i-oom  I  Irnvo  ofben 
examuied,  the  area  uf  the  tliroat  of  the  chiiuney  is  1*5  &nuare  feet ;  there  is  no 
doA^Ti-dnuiyht,  but  an  upward  curnMil,  which,  with  a  go<_xl  Has  is  4  feet  per 
second.  Tim  dist.harge  per  second  is  then  C  cubic  feet,  or  no  less  than 
21,G00  cubic  feet  per  hour.  The  capacity  of  the  room  is  2000  cubic  feet,  so 
that  a  ipantity  equal  to  the  tjotid  air  in  the  rooni  passes?  tip  the  chimney 
nearly  1 1  times  \>vv  hour.  And  yet,  with  tlda  iiameuso  current,  the  room, 
when  shut  up  with  two  or  threa  persons,  gets  close.  Tlie  reason  i&,  that 
when  the  window  is  shut  the  fire  is  chiefly  fed  with  air  which  enters  below 
twg  doors,  and  which,  fliiwing  near  the  ground  to  the  cluninoy,  never  pro- 
perly ditl'uses  through  the  room.  Tlio  current  near  the  ground  moves  from 
1*6  to  2*6  feet  jM?r  secoml,  and  chilU  the  feet  A  few  feet  alwive  the  ground 
no  movement  can  be  discuverud.  This  is  an  example  of  great  movement,  but 
bad  distribution  of  air,  and,  consequently,  iniijcrfcct  veutiLation. 

When  the  air  enters  in  more  e<iuably.  and  is  ^better  distributed,  the  move- 
ment of  air  is  from  the  inlets  gently  towards  the  tinqilare  ;  there  is  also  said 
to  be  a  movement,  from  above  tho  Jireplace,  along  the  ceiling  and  do^vn  the 
walls,  and  then  along  tho  floor  to  the  chimney.  (liuid  and  Stewart,  quoted 
by  the  Barrack  Commissioners.) 

In  the  wards  of  Fort  Pitt  the  curr^mt,  with  a  good  tiro,  is  alxjut  3J  to  4J 
feet  per  second,  and  as  the  sectimi  area  of  the  throat  is  '5  square  foot,  the 
average  discharge  is  about  7200  cubic  feet  per  hour.  In  the  barracks  of 
Chatham,  l)r  Kj'ftb  found  the  discharge  by  the  chimney  to  be  9080  cubic 
feet  per  hour  (average  of  six  ol^ervations).  In  the  l^rracks  at  Gravesend, 
Messrs  IlewIeLl,  Statdey,  ami  Ri*d  found  tho  discharge  to  l)o  6120  oiibic  feet 
per  hour  (avemge  fd'  twenty  oljservatiuus).  In  the  experiments  of  the  Barnwk 
Commissitmers,*  tho  chimney  discharge  ranged  from  5300  to  10,000  ciibic  feet 
per  hour,  the  mean  of  twenty-live  experimentt*  Ix'ing  9904  cubic  feet.  Kven  in 
summer,  without  a  (ire,  there  is  generally  a  gooil  up-currunt,  but  it  is  dilJicult 
to  state  the  amount.  It  may  )k»  then  concluded  that,  with  an  ordinary  fire,  a 
chimney  gives  a  discharge  eufficieut  for  four  or  live  jjersouH ;  if,  then,  more 
than  this  number  of  persons  liabitually  live  in  the  room,  another  outlet  must 
ho  provided. 

As  the  current  up  tho  clumnny  is  so  g^t^1t  when  tlie  hre  ia  lighted,  all 
other  openings  in  a  room,  if  not  tew  many,  beeonio  inlets  j  and,  in  tlus  way, 
down-dniughtc!  of  air  may  occur  from  tubes  intended  as  outlets.  Tliere  is  no 
remedy  for  thid,  and  if  too  niuoh  enters,  the  outlets  must  bo  moro  or  leas 
closed. 

If  tho  room  be  without  ''iiemngs,  so  that  no  air  can  reach  tho  firo,  air  is 
fbawn  ^lo^^^l  the  chimney,  and  a  double  current  ia  established,  by  which  the 
tire  is  fed.  Tho  down-ciurcnt  coining  in  puffs  is  one  gwifio  of  smoky  chira- 
neys,  and  may  be  at  once  cured  by  nuiking  an  inlet 

The  cliiiuney  and  lia»  i:*  tho  tyj)©  of  a  number  of  other  similar  modes  of 
ventilation  by  extraction. 

The  ventilalion  of  mines  i»  cfuried  on  by  lighting  a  Ha-  at  the  bottom  of  a 
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shaft  (the  upcast  or  rpt«ni  nhaft),  or  half  a  nhaft,  if  tlioni  bo  nnly  one.  The 
air  ifi  drawn  liown  the  oilier  or  downcast  or  intake  shaft,  or  half  the  shaft,  and 
is  then  made  to  iTavcrso.  the  galleries  of  the  mine,  being  directed  this  way  or 
that  by  iwirtitiona.  Double  doore  are  UM-d,  ao  tliat  there  ia  no  back  or  side 
rush  of  the  air.  The  current  posses  up  the  uitcaat-ahaft  at  the  rate  of  from 
8  to  10  feet  per  second;  it  flows  though  tho  main  gitlloriea  at  the  rat©  of 
from  4  to  *3  feet  per  secoud,  or  even  more,  and  Ironi  UH)0  to  2000  cubic  feet 
per  hejul  per  hour  art?  supplied  in  gooil  niinivs.  In  fire-damp  mines  much 
more  than  this  ia  given,  even  as  much  as  6000  cubic  fe^>t  per  man  per  hour 
(Proceedings  of  Civil  Engineers,  vol.  xii.  p.  308).  If  the  quantity  of  air  bo 
reduced  too  low  there  is  a  serious  diminution  in  the  amount  of  work  per- 
formetd  by  tho  men.  A  horse  rwiuires  2460  cubic  feet,  and  a  light  fjli  c\ibic 
feet  i>er  hour.  It  may  easily  be  conceived  how  skilfully  the  air  nmst  be 
directed,  so  as  to  traverse  thu  most  remoU^  workings;  iu  some  mines  a  ]»ortion 
of  air  makes  a  circ;\iit  of  from  30  to  40  niile-s  Iwlore  it  ean  arrive  at  the  uj*- 
caHt-flhaft.  The  si/.e  of  the  shafts  in  a  colliery  varies  from  8  to  II  or  1 2  feet 
in  diameter;  the  sectional  area  of  a  shaft  of  the  former  size  would  be  .50 
square  feet.  A  current  nf  8  feet  \teT  second  in  the  upcast-shaft  would  give  a 
diaeharye  of  1,440,000  cubic  feet  jwr  hour,  which  would  give  720  men  2000 
eultic  feet  per  hour, 

Tlie  sectional  area  and  height  of  tho  extracting-shaft,  and  of  the  tubes 
running  into  it,  has  been  fixed  by  P(5clet;  the  principle  is  to  give  to  tl»o 
shaft  the  greatest  height  which  can  be  allowed,  and  tho  largest  section  which 
can  be  given,*  withtnit  permitting  the  teraperat\u*e  of  the  contained  air  to  fall 
so  low  as  to  be  unable  to  overcome  the  resistance  of  the  fttmoephere  at  the 
top  of  tlie  shaft,  or  the  action  of  the  mnds-t 

In  large  buildings  the  same  plan  is  often  used  ;  a  cliimney  (eheinin^^  tVappel 

of  the  French)  is  heated  by  a  fire  at  the  Iwtlom,  an<l  into  the  Ixittom  of  this 

tl,  close  to  the  fire,  nm  a  niimber  of  tubcJ*  coming  from  the  (lifferent  rooms. 

eral  French  and  Englisli  hospitals,  and  man3'  other  buildings,  are  venti- 

ted  in  Uiis  way.  Dr  Km\  for  some  years  ventilated  the  Houses  of  Parlia- 
ment in  the  same  manner,  and  so  powerful  was  his  up-draught,  that  he  could 
clmuge  tho  entire  air  in  tho  building  in  a  few  minutes. 

In  dwelling-houses  it  ha**  bc(*n  proposed  to  have  a  central  chimney,  intt) 
whieh  the  chimiu'ys  of  idl  the  hres  Bliali  open,  and  to  surround  this  with  air- 
shafts  connected  with  the  tops  of  the  rooms.  It  is  supposed  that,  if  other 
inlets  exist,  there  will  be  a  current  botli  up  the  chimney  and  up  the  shaft 
running  beside  it. 

In  all  these  cases  it  requires  that  the  workmanship  shall  be  very  exact,  so 
that  air  shall  not  reach  tlie  extnic ting-shaft  except  through  the  tubes. 

It  is  now  about  a  luualrcd  and  twenty  years  ago  since  Dr  Mead 
bronght  iMjfoi-e  the  lioyal  Society  Mr  Sutton's  plan  of  ventilating  ships  on 
the  same  princii)le.  Tubi  a  running  from  the  hold  and  various  cabins  joined 
together  into  one  or  two  large  tubes  which  opened  into  the  ashpit  benejitli 
tho  cooking  tires.  If  tho  doors  of  tho  ashpit*  wei-e  kept  closcil,  the  fires  drew 
the  air  rapiiUy  from  all  parts  of  tho  ship.  Unfortunately,  this  plan  never 
came  into  general  use.     The  some  plan  was  adopted  by  Dr  Mapleton  for  the 


•  Dc  la  Cbalour.  3d  «dit  1861,  t.  Ui.  p.  66.  et  aeq. 

f  Tho  aniounl  of  the  reiutuicM  given  to  the  movumeot  of  air  throaji;b  tlie  tuliM  lending  U* 
th«  fha.fi,  an>l  in  the  shaft  itself,  ran  l»o  cnlnilatwl  fnmi  thfr  ff>nni»ln  pivcti  by  P«Vlet  at  page  47 
(t.  ill.),  Imt  which  it  in  iinut-Li'-.ssary  lo  iiitrTwIiu-*?  lii-re.  (Jeni'tal  Mnriii'H  oli»fn.»tiona  jiho* 
that  Uii*  difrerrni-R  in  Ihv  vnliuiipti  of  sir  lading  tliniiipli  siiinl)  operiiiiK*  is  tn  thi*  nitio  of  Iht; 
squarv  rcKit  of  the  arcA.  The  incrroHcd  velocit)-  tbroiit;h  the  tuiiallcr  o|wtungii  does  uot  ooni- 
prnAAtf  for  thiA  grciit  Iohm. 


ventilation  of  tlic  hospital  ships  emj»loye<i  iti  the  luat  (1860)  China  War. 
Tlie  airan^emeiit  requires  some  watching  to  prevent  careless  cuoks  from 
aUo%nn^f  air  to  n.'ach  the  lutjs  in  other  ways. 

On  the  (>ame  principle  men-of-war  are  now  being  ventilated.  The  fiinnel 
aud  upi.K?r  ynvi  of  the  lx>ik>r,  and,  as  far  as  ^Hjssible,  all  the  8t«am  apparatus, 
are  imclnand  in  an  iron  oawinp,  so  tliat  a  (tpacfi  is  left  of  some  3  or  4  feet 
between  thu  casing  and  llie  fuunul.  AV'hen  Iht?  fires  art-  lighted,  there  is  of 
courstj  a  strong  current  up  this  space,  and  to  supply  this  the  air  is  drawn 
down  througli  all  the  hatchways  towarils  the  funmce  doors.  Tin?  teropem- 
ture  of  the  stoke-hole  is  reduceil  from  130"  or  140°  Falir.,  to  Gl>°  and  70°; 
ami  the  draught  to  the  iires  is  «o  luuch  more  perfect,  that  more  steam  is 
obtained  from  the  samu  amomit  of  fuel.  Tliis  plan,  devisod  by  Mr  Baker, 
has  been  ingeniously  applied  Ity  Admiral  Fanshawe,  late  superintendent  at 
Chatham  dockyard,  to  the  ventilation  of  every  part  of  the  ship  where  there 
are  no  water-ti^ht  compartments.  Eduiond'a  plim  combines  with  this  the 
ventilation  not  only  of  the  liold,  but  r»f  tlie  tinilnii-H  r>f  the  ship. 

Sometimes,  instenil  of  a  lire  at  the  buttom  of  the  chimney,  it  i&  placotl  at  the 
top,  but  this  is  a  nu'stake,  as  there  is  a  great  Jos^  of  heat  from  the  immediate 
escape  of  the  heated  air  ;  the  proper  plan  is  to  heat,  as  much  as  possible,  the 
whole  column  of  air  in  the  chinmoy,  which  can  only  Iks  done  by  placing  the 
fire  below. 

Sometimes,  instead  of,  or  in  atlditirm  to  a  fire,  heat  id  obtained  in  the  shaft 
by  means  of  hot-water  pipes.  This  i^lan  lias  hm^  been  in  use  in  England,* 
aud  has  lately  been  iiitixKluued  into  France,  and  improved  by  M.  Ltnm  Uuvoir. 
Warming,  as  well  as  ventilation,  is  aL'cum])lishetl  by  this  method,  which  is  in 
a;c.tion  at  the  Hospitals  Larihoisieiv  (in  one-half)  ami  Iteaujoii.  It  apjiears  to  be 
at  once  elfectual  and  economical,  thoii;^h  it  luw  been  sharply  criticised  by  Graasi 
and  Peclet.  Afttr  a  very  long  investigation  into  the  merits  ot  all  rival  plans, 
it  has  been  adopted  by  a  French  ComnuHsion  for  the  vvarmirijL,'  and  ventilation 
of  the  Palais  de  Justice  at  Paria.t  The  plim  at  the  Hosjiitid  Lariboisi^re  is 
simply  this  :  an  extracting  shaft  contauih<  in  Uie  lower  jwirl  a  boiler,  from 
which  two  spiml  hot-wat*^r  tulies  nni  up  to  the  rinpiisitc  height  in  the  shaft, 
and  then,  leaving  it^  pass  downwartla  and  enter  the  wanls,  in  wliich  they  are 
coiled  tio  OS  to  fnrm  hot^water  stoves,  and  then  leaving  the  words,  they  pass 
down  and  re-enUr  the  boiler.  Then:*  is  a  continual  circulation  of  liot  water, 
and  in  the  fehaft  there  is  necessarily  an  upwaril  current  of  air.  But  as  the  air 
is  continually  inort^-aning  in  toraperattire  townnls  the  point  of  di^'charge,  th<>re 
is  a  loss  of  poMer,  just  as  in  the  case  of  the  lire  Ijeiiij^^  placed  at  tho  top  instead 
of  the  bfiltom  of  tho  shaft.  From  the  bottom  of  tlie  wanls  air-conduits  or 
tubes  nin  into  the  extracting  shaft,  and  thus  the  vitiated  air  is  drawn  out  of 
the  warile.  The;  fresh  air  is  admitted  directly  from  the  out^ifle  into  the  words, 
and  i«  warmed  by  being  admitted  through  the  coils  of  \)w  hot-water  tubes. 
In  the  Slimmer  the  water  is  shut  olf  from  the  water-fitoves,  but  tho  temponi- 
ture  of  the  exlnicting  shaft  is  .still  maintained. 

It  is  certitinly  true  that  the  ventilation  by  this  jilan  is  irregular  ;J  and  also, 
that  in  the  Hospital  LjirihoisiiNn,  a  much  grcat^jr  quantity  of  air  passes 
through  the  extracting  shaft  than  enters  througli  the  hot-water  stoves. 

la  the  Bummer,  when  there  is  ventilation  without  wariniog,  the  outflow  of 


*  It  JR  ill  UM  At  the  Circuit  Court-Hoono  in  Glasgow,  aud  iu  the  PoIIm  BuUdlngH  at  &lin- 
huTf^i  (Ritchie),  and  in  many  other  UuJldin^^H. 

t  Two  exci'lltul  If  ]>»iru  have  Imen  lumli*  liy  this  CoiiiiDiaiio&,  of  which  General  Moiiu  in  re- 
portor.     Their  titles  am  given  farther  on. 

t  Peclet— Traits  <U  la  Chalour,  1801,  t.  iii.  p.  267. 
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from  the  wards  vari^l  frcim  84 '4  cuhio  raetrea  (2980  cubic  feet)  to  55'3 
cubic  metnui  (1952  cubic  fret)  |ht  lu-atl  pi^r  huiir.* 

In  Lbe  winter,  when  th<:ri'  uti?  both  vt'iitilatiou  ami  wiirming,  the  outflow  of 
air  from  the  wunls  was  82 '2  oubii-  metTOv^,  nr  29(12  cu>>k-  feet,  per  head  per 
hour.  Of  that  amount  only  35  cubic  metres  (1235  cubic  feet)  entered  by  the 
water-stoves,  the  rest  cime  in  by  doors  and  windows  and  other  <>jK?niug9 — on 
objectionable  jwint,  as  the  air  might  press  in  from  the  cloaets.  Yet,  in  spite 
of  this,  the  U'mpemturo  was  maintained  pretty  well  up  to  the  limit  fixed  in 
the  ftf^reement,  viz.,  15°  Cent.,  or  09°  Fahr. 

( >il  has  been  used  in  some  cases  instead  of  water. 

Very  fnx|uently,  instead  of  a  lii-e  or  hot-water  vessels,  lighted  gas  is  used 
to  cause  a  current,  and  if  the  gas  can  l>e  applied  to  other  uses,  such  as  liglit- 
ing,  coriking,  or  boiling  water,  the  plan  is  an  economical  one. 

lu  theatres  the  chandelieis  have  long  been  made  use  of  for  this  purpose. 
M.  Dorcet  ^iMjtosfid  this  for  several  of  the  old  thoAtrea  in  I^aris,  and  the  Com- 
miflsiont  lately  appotntt-d  to  determine  the  mode  of  ventilation  to  be  adopted 
in  the  Th(^atres  Lyrique  ot  du  CtrquL*  Imperial,  have  ih'termined,  atVr  much 
consideration,  that  this  plan  is  the  liest  iuiapted  for  theatres.  The  details 
Iwve,  however,  been  somewhat  iiHidiiicd  from  thcwo  devitied  by  Darcetj  and 
are  too  Ion;;  io  bt!  here  insertfKl,  hut  they  seem  admirably  adapted  to  distri- 
bute tlie  entering  air  thoroughly,  imd  ttt  insure  its  di.schai-ge.  The  entering 
air  is  warmed  by  caloril'^res  below  the  i)it,  luid  is  thin  carried  by  (lues  to  the 
front  of  the  stage,  an<l  to  the  trunt  of  each  tier  of  boxes,  where  they  open  at 
the  fltMir.  The  outgoing  air  is  dnuvii  avfuy  Ity  Hues  running  from  each  box, 
and  ending  in  a  large  central  shaft  surrounding  tlie  tii}>e  whicli  carries  off  the 
products  of  the  combustion  of  the  central  chandelier.  iSut  evei*y  gas-jot  in  the 
house,  as  well  as  the  spare  heat  of  the  furnace,  is  made  to  contribute  its  share 
of  movement.  The  amount  which  can  be  supplied  in  winter  is  30  cubic 
metres  ^=1059  cubic  feet)  per  head  per  hour.  The  buniing  of  20  cubic 
metres  (706-2  cubic  feet)  of  gas  in  one  hour  at  the  Opera  Comique  caused  the 
discliarge  of  80,000  cubic  metres  of  air  (2,825,280  cubic  feet).  Tlic  tempera- 
ture of  the  air  was  9"  Cent,  or  10^  Fahr.,  above  the  externid  air.  At  the 
Vaudeville,  10  cubic  metres  (353  cubic  feet)  of  gas  were  consumed  per  hour, 
and  15,523  cubic  metres  (5'18,2]0  cubic  feet)  passtnl  through  the  cliimney, 
so  that  1  cubic  foot  of  gas  perfectly  consumed  caused  the  discharge  of  1553 
cubic  feet  of  air. 

The  ailvantages  of  extraction  by  heat,  especiallj'  in  the  case  of  theatres  and 
builflings  whore  gas  can  be  brought  into  i)lay,  are  obvious. 

There  are  some  objections  to  extraction  by  the  fire  and  hot-air  shaft. 

1.  The  ine4|uality  of  lliu  draught.  It  is  almost  impo^yjible  to  keeji  the  fire 
at  a  constant  height.  The  same  quantity  of  eonibuKtihle  matt-rial  should  Iw 
consumed  in  the  same  time  every  day,  and  the  heat  should  be  kept  in  by 
laige  masses  of  masonry.  Still,  with  these  precautions,  the  atninfti>hfiric;  in- 
fluences, and  changes  in  the  quality  of  the  combustibles,  cannot  be  avoided. 

2.  The  inequality  of  the  movement  trcm  lUlferent  rooms.  From  rooms 
nearest  tlie  shaft,  and  with  the  straightest  connecting  tul)ea,  there  may  bo  a 
strong  current,  while  from  distant  rooms  the  friction  in  the  conduits  is  t>o 
great  that  little  air  may  pa^-s.  The  greatest  care  is  therefore  ncccflsary  in  cal 
ciUiiting  the  resist^ince,  and  in  aji portioning  the  area  of  the  tubes  to  the  resist- 
ance.   Tliis  plan  is,  indeeil,  l>est  a«]apte<l  for  compact  buildings.    Occasionally, 


•  Grimi,  «p.  eU.  iip.  S&-S7. 

I  Rapport  de  la  CominiHtrion  tnir  1c  ChnufTogB  tti  \a  Vcntilatioa  du  Tfa^trc  Lyrigac  et  du 
Th^tre  lilt  Cinque  IjnjMTiAl.     Rnpporteur  Ip  (Vneml  Morin.     Varia,  18*J1. 
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if  the  friction  Ixj  great,  firom  too  small  size,  or  the  angular  airangftmont  of 
the  conduits  leading  to  the  hot-8h;ii't,  theru  nuiy  l>e  no  aiovemeut  nt  iill  in  the 
condnita,  hut  a  dnwn-curront  to  fowl  tho  fire  ia  eatahlished  iji  the  shaft  itself — 
a  atato  of  things  which  was  discovered  by  Dr  Sanderson  to  exist  in  the  venti- 
lation of  St  Man'^s  Hospital  in  London. 

3.  nie  iK>8sihility  of  reflux  of  smoke  and,  perhaps,  of  air,  from  the  shat^  to 
tho  rooms,  is  another  objection  of  some  weight. 

4.  Tho  impossibility  of  properly  controlling  the  places  where  froflh  air 
enters.  It  will  flow  in  hfmi  all  aidc^,  and  possibly  from  places  where  it  is 
impure,  as  from  dosote,  Ac. ;  air  is  so  mobile  that  with  every  care  it  is  difti- 
cult  to  bring  it  under  complete  control — it  will  always  press  in  and  out  at  the 
point  of  least  resistance. 

2.  Extravtton  btj  ihti  StMrn-jef. — llie  mo^'ing  agent  here  is  the  force  of  the 
ateam-jet,  whicli  is  allowed  to  jmiss  into  a  chimney.  Tlie  cone  of  steam  seta 
in  motion  a  body  of  air  equal  to  21 7  times  its  own  bulk.  Tu1k*s  passing  from 
tliflerent  rooms  enter  the  chinmey  below  tho  steam-jet,  and  the  air  is  extracted 
from  them  by  the  strong  upward  current.  This  plan  ia  best  ada])tefl  for 
factories  with  spare  steam.  It  was  employed  for  some  time  in  the  ventilation 
of  the  House  of  Lords,  but  was  finally  abandoned. 

3.  Exfracfion  by  a  Fan  (vr  Sn'fiw. — An  exti-actiiig  fan  or  Archimedean  screw 
has  l>eeu  useil  to  draw  out  tho  air.  Several  dilVen-nt  kinds  have  Ix'en  pro- 
posed by  Messrs  Combes,  Lctoret,  Glepin,  and  Lloyd,  and  have  been  used  in 
coal-mines  in  Belgium,  and  in  some  of  the  English  mine«.  At  the  Abercam 
mine,  in  South  Wales,  a  fan  is  used  of  13J  feet  diameter;  the  vanes,  eight  in 
number,  are  SJ  feet  wide  by  3  feet  long ;  at  60  revolutions  per  minute  thc^ 
velocity  of  the  air  l^  782  linear  feet  per  minute,  imd  45,000  cubic  feet  are 
extmcte<l ;  the  velocity  at  tho  circumference  of  the  fan  is  2545  feet  per 
minute  ;  t!iei  Iheon'tiwU  con8)ira|)tiou  of  lgrI  jht  hour  in  17'1  lbs.* 

Mr  Van  ire<'ke  formerly  used  a  fan  for  this  ]>urpo.se,  in  liis  system  of  venti- 
lation of  buildings,  but  he  has  found  it  better  to  abandon  it,  and  to  substitute 
a  prupelling  fan.  It  wa^  propow'd  by  Mr  Higgins  to  put  in  a  chimney  an 
Archimedean  screw  to  })o  turned  by  the  wi:ul,  and  in  this  way  it  was  thought 
a  mnstant  upward  current  wouh!  be  caustMl.  But  tlio  plan  has  little  power, 
and  is  nni  nriw  (^inploywl. 

To  liotli  tliesc  methods  i.>f  extraction  wmw  of  the  objections  already  notetl 
apply,  but  extraction  by  thcj  fan  is,  of  course,  more,  uniform. 


Sub-Sectiok  n, — ^Ventilation  dy  Piiopulsion. 

This  plan  was  proposed  by  Dt3saguilii'r3,  in  173-t,t  when  he  invented  a  fan 
or  wheel  enclosed  in  a  box.  Tlie  air  jiassed  in  at  the  centi-e  nf  the  fan,  and 
was  throw^^  by  tho  revolviuj;;  vanes  into  a  conduit  leading  from  the  box.  In 
some  fnrm  or  other  this  fan  has  hoAm  used  ever  since,  and  tho  conduits  hsail- 
ing  frttm  it  are  now  genemlly  made  large,  so  that  tho  fan  may  move  slowly, 
and  deliver  a  large  rjunntity  of  air  at  a  low  velocity.  The  fan,  if  small,  is 
worktwl  by  hand  ;  if  larger,  by  horse,  water,  or  steam  power. 

Tho  fans  arc  nften  made  with  sLk  or  eight  rays,  each  carrying  vanes  at  the 
end,  which  should  be  as  close  as  possiljle  to  tho  enveloping  box.  In  size, 
the  length  of  the  vanes  should  be  more  than  half  Ibe  length  of  the  rays; 


•  Urc'*  Dictionary,  18iW;  Art>  VenHMu*n 
t  Coune  or  Gxporinieutal  Fhilosoptiy 
Society  in  1734. 
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tlie  numWr  of  rava  should  augment  with  tho  diamoter  of  the  orifice  of  acceAs.* 
{P<i<:let,  i>.  259.)' 

Till!  amount  of  air  delivered  uiii  be  told  by  timiu^  the  apoed  of  revolution 
of  the  cxtr«,»mitiea  of  the  fan  i)er  second,  or  per  minute  ;  the  effective  velocity 
ifi  C'<iual  to  jth«  of  tfii*?,  ami  tliis  is  the  nit<3  t.d'  moveinunt  of  the  air.  If  the 
section  area  of  tho  conduit  hty.  known,  tl»c  number  of  cubic  feot  diachargod  per 
second,  minute,  or  hour  can  be  at  onco  calculated. 

Tho  power  of  this  plan  is  vorj'  oonsidcrablo.  With  a  fan  of  1 0  foet  diameter, 
revolvinjjj  sixty  tiraea  per  minute,  the  effective  velocity  is  1414  feet  per  minute. 
The  rate  of  movement  in  the  main  channel  should  not  Iju  more  than  4  feet  per 
second  ;  the  conduits  must  gradually  enlarge  in  calibre  ;  and  the  movement, 
when  the  air  i^  delivered  into  the  rtjom^i,  should  not  be  more  than  1|  feet  per 
second. 

At  tho  HoHpital  lAriboisi^re,  in  Paris,  it  is  stated  that  160  cubic  metres 
(  =  4296  cubic  f(Hit)  havo  been  delivonid  per  hoiid  jhit  hour,  in  the  wards 
ventilated  by  the  propelling  fan  of  MM.  Thomas  et  Ltmrens.  It  must,  how- 
ever, be  rememberini,  that  the  later  ubservrttiona  of  General  Morin  have  shown 
that  murh  of  the  movement  ascrilwd  to  tlic  fan  was  really  owing  to  natural 
ventilation. 

This  plan  ia  very  well  atlapted  for  those  casca  in  wliicli  a  large  amount  of 
air  has  to  be  suddenly  supplied,  as  in  crowded  music  halls  and  assembly 
rooms.  St  George's  llall  at  Liverpool  is  ventilated  in  this  way.  The  air 
is  taVen  from  the  basement ;  is  washed  by  being  drawn  through  a  thin 
film  of  water  thrown  up  by  a  fountain ;  is  passed  into  caloriftres  (in  the 
winter),  where  it  can  be  moistened  by  a  steam-jet,  if  the  tliiference  of  thr*  diy 
and  wet  bidb  Ix)  more  tlian  four  or  aix  degrees,  and  is  then  propelled  along 
tlie  chiinneLs  which  distribute  it  to  tho  liall.  In  summer,  it  is  cooled  in  the 
conduito  by  tlie  evapornliou  of  water. 

At  the  Il^pital  Neckcr  in  Parii»,  and  in  many  other  places,  the  plan  of  Van 
Ilecke  ia  in  u&e.  A  fan,  worket.1  by  an  engine,  drives  the  air  into  small 
elmmbors  in  the  basement,  where  it  is  warmed  by  cockle  stoves,  and  then 
ascends  into  the  rooms  above,  and  passe*  out  by  outlet  shafts  constructed  in 
the  wallfi.  The  sytitem  is  elective  and  economical,  though  it  is  only  just  to 
aay  that,  the  use  of  the  fan  excepte<l,  it  is  precisely  similar  in  principle  to 
Sylvester's,  MrPhipsont  states  that  2*2  lb.  avoir,  of  coal  will  renew  86,065 
cubic  feet  of  air. 

Mr  Brunei  introduced  into  tho  Hospital  at  Renkioi,  on  the  Dardanelles,  in 
the  Crimean  war,  a  wheel  of  I>t;saguiliera,  at  the  entrance  to  each  ward  of  lifty 
men.  It  was  worked  by  hand,  and  could  throw  1000  cubic  feet  every  minute 
into  the  ward.  Owing  to  the  position  of  the  Hosijital,  which  jwrmitted  a 
thorough  perflation  of  air,  the  wheels  were  seldom  used,  but  in  a  still  atmo- 
sphere they  would  have  been  invaluable.  If  small  wheels  of  this  kind  could 
be  workwl  by  hyilraulic  power,  or  in  some  cheap  way,  they  might  be  used 
economically  to  ventilate  pai-ticular  wards,  even  when  a  general  system  by 
p^Dp^l3^tln  is  not  lulopted. 

Ill  America  many  of  the  larger  establishments  are  ventilated  on  the  same 
plan.  The  Utica  Asjdum  (N.  Y.)  is  ventilated^  by  a  fan  (14  feet  diameter), 
worked  by  a  12-hor8e  steam  engine.     The  air  taken  at  the  basement  enters  a 


•  Ptclet.  De  la  Chalcur,  3d  Mition,  1800,  L  ii  pp.  250,  2l>3.  Nnmerons  kindii  of  fans  for 
propuLHion  »u»\  ejtraction  ar*-  ligurtd,  luid  deUiletl  accounts  of  00115. tnieti on  and  amount  of 
work  lire  pvo n , 

t  Notice  of  Dr  Van  Hecke's  nyeUm,  by  W.  W.  Phipwn.  Reprint  tnm  "  London  Mrdicnl 
Reritw,"  1862,  p.  fl. 

;  For  thin  inlonnatioa  t  have  to  thank  my  friend,  Dr  C.  W.  Eddy. 
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chamber  filled  with  80,000  feot  of  steam  piping  ;  and  then,  after  being  warmed, 
viuUiTs  the  wonU  at  the  floors,  and  riaes  to  the  ceiling,  ivhore  it  escapes  throi 

aportiirea. 

In  addition  to  the  fan  other  appliances  luivo  been  us*>d.  Soon  ailer  Desa- 
f^uiliers  proposed  the  fan,  Dr  Hales  employed  large  bellows  for  the  some  piupooe, 
and  they  were  used  for  »ome  time  on  lioard  some  men-of-war,  and  in  various 
buildings.  They  were  worked  by  baud ;  and  pn>bably  this,  and  their  faulty 
oonstmction,  led  to  their  being  diauaod.     Their  use  has  been  revived,  and  their 

form  modified  and  improved  by  Dr 
Amott.*  Dr  Aruott  has  shovMi  that 
Hale8  lost  much  power  by  forcings 
Mb  air  tlirough  amall  openings  ;fl 
and,  by  some  ingenions  alterations, 
hmt  iriade  an  effective  macliine.  It 
ia  n  large  box  or  cylinder,  in  wliich 
a  piston  works ;  openings  are  made 
at  the  ends  of  sufhcient  size ;  oiled 
silk  hangs  over  the  upper  openings 
on  the  ifufulv,  and  on  the  lower  open- 
ings on  the  oninUh.  of  the  l>ox.  These 
covers,  therefore,  act  as  valvei),  and 
allow  the  air  to  pass  in  one  direction 
only ;  as  the  piston  moves,  axr  is  driven  through  the  lower  openings,  on  the  side 
lowanla  which  the  piston  is  moving,  wliilo  ln«h  air  enters  at  the  same  time 
through  the  u])i>er  openings  ai  the  opposite  end.  The  figure  will  show  this 
clearly.  A  pump  of  G  feet  long,  4  feet  wide,  made  of  deal  boards,  and  fitted 
with  a  piston  of  wood,  can  he  conHlruotod  in  a  fiiw  hnuis,  and  will  deUver  96 
cubic  feet  at  every  stroke,  or  192  cubic  feet  at  each  double  stroke  of  the  piston. 
If  ten  BtTokes  only  aiv  made  ]>er  minute,  nearly  5000  cubic  feet  of  air  are 
driven  out  in  any  dii-uction.  On  board  ship  tliis  little  apparatus  has  proved  J 
very  useful     (Canvas  tiil»ea  can  be  liUed  to  it  to  bring  do^^ii  fre<ih  air.  f 

Dr  Aniott  has  also  fitted  up  a  gasomet-er  pump,  which  was  used  iu  tho 
York  County  Hospital  for  sotue  time ;  it  wa**  worked  by  hydraulic  [>reKsiire, 
and  tlie  exiM'nditur©  of  60  gallniii*  of  water  in  an  bi>ur  iJrf>ve  through  the 
hosjtital  1-0,0(1(1  cubic  feet  of  air,  which  would  be  enough  for  0(^  patients,  if 
2000  cubic  ft'ct  ]>er  hour  nnly  worn  given.  The  air  wiw  waiTncd,  if  necr^swary, 
by  water  leaves.t  This  plan  was  in  use  for  some  time  at  the  York  Hospital, 
but  wan  finally  disused,  pmbably  because  the  a[>p:iratuH,  though  excellent  in 
principle,  was  not  quite  Lirge  enough.  Dr  Aruott  hjia  also  propose*!  to  cause 
the  two  currents  of  air  leaving  and  entering  tho  rooms  to  jiass  close  to  each 
other,  ln'ing  separatcil  only  by  the  thinnest  partition  ;  in  this  way  the  heat  of 
the  ini])ure  is  tuken  up  by  the  jiure  air. 

Tlie  hydmulic  air-pump,  aonu'timcM  used  in  mines,  is  useful  on  a  small 
scale  ;  a  circular  vessel  having  above  a  hole  clo»e<l  by  a  valve  (n)  opening  oTit- 
wards,  works  uji  and  down  in  a  vesae!  m-nrly  full  of  water,  through  which 
peases  a  tul>e  into  tho  mine  shaft.  This  tube,  is  closed  above  by  a  valve  {h) 
opening  upwanls.     When  the  cylinder  moves  duwo,  air  ia  forced  out  at  {a) ; 


•  "On  the  Smokeless  FiiTplacc,"  hy  Noil  Amnil,  M.D.,  P.R.S.,  &<•.,  1855,  p.  Ifi2 ;  and  in 
ntlier  puhlicAtiniis.  In  tho  tij^r*-  all  tlie  v.ilve.1  *re  shown  (ipeu,  but,  during  uction,  the  top 
Tmlnw  00  one  tfidt-,  ami  tliu  Uittnin  oii  tlie  otber,  are  altfrnntDiy  or>en  or  cl^Eea. 

t  Water  leaves  (one  of  Dr  Amott" » iiitcciiiouH  eoiitrivanetK^  aiv  ttiin,  Hat  Imxes  made  of  shwt- 
rnpper,  naed  inatcfld  of  pipe-i ;  the  bftxes  are  net  ftide  bv  fiidu,  likr^  thi*  Icjivgn  of  n  )>onk,  alHmt 
half  an  inch  aparti  ana  are  cunnected  by  tabes,  at  tlie  top  and  bottom,  whk-li  f*ajui  to  the 
bo(lrr. 
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when  it  rises,  air  passes  into  it  at  (A),  tn  hv  expt-Uotl  througli  (a)  at  the  next 
deecent* 

The  punkali  uaeti  in  India  is  another  mechani-  ^ 

nal  agent  witli  a  siniiLir  though  moi'e  inipuriecfe 
fiction.  WTion  a  pnnkah  is  ptiLlt-d  iii  a  room  open 
on  all  fii<li\'»,  it  will  fipi-ce  ruit  a  portion  of  air.  the 
ifi  of  whiih  will  In*  at  onn^  ftujtplit'd  by  air 
fling  in  with  grt-ali^r  or  le«»  rapiility  from  all 
pt>iut8.  If  the  [junkcili  can  ha  nioisteneil  in  any 
way.  Us  ooolinj;:  t-rtnct  i.s  coiiRi*lpnil>k'.  Captjiin 
MttoFHom  of  tilt?  fy'2d  Ui'i^inii'iit.Munt'  years  ayo  pro- 
po.sod  an  in^'onioiis  plan,  which  im  givfii  iji  the 
Indian  Sanitary  Hoport.  A  wheel  turni:d  by  a 
bullock  at  ouctr  moves  the  punkali,  and  clcvatea 
water,  which  then  passes  along  tho  top  of  the 
punkah,  and  tlows  down  it. 

The  wlvantagc^  of  ventilation  by  propidsion  are 
it«  certainty,  and  the  ease  with  which  tlm  amount 
thrctwn  in  can  be  altered.  Tlu'  wtreaifi  of  air  can 
be  taken  from  any  point,  and  can,  if  necessary,  be 
washed  by  passing  through  a  thin  tilm  of  wat*^-, 
or  through  a  thin  screen  of  moistened  cotton,  and 
can  be  warmed  or  cooled  at  jilea^ure  to  any  degrea 
In  fact,  the  engineer  can  intro<hice  into  this  opera- 
tion the  precision  of  modem  science. 

The  disadvantagty?  are  the  great  ciist,  the  clmncea 
of  the  engine  breaking  down,  nud  some  difficulties 
in  distribution.     If  tho  air  enter  thrtnigh  small 
openings,  at  a  high  velocity,  it  will  make  its  way  to  the  outlets  without  mix- 
ing.    The  method  requires,  therefore,  great  attention  in  detail. 

Pettttnkofer  has  suggested  that  outlet  openings  are  unnece^ssary ;  that  when 
the  air  is  driven  in,  it  >vill  he  sure  to  ftnd  it«  way  uub  tlu*ough  doors  and  win- 
dows, which  ore  constantly  o[ien,  and  that  a  great  cost  may  thus  be  save*!. 
This  lias  not  been  put  to  experimentHl  provf,  and  it  would  be  undesirable  to 
nin  the  risk  of  in  any  way  oljstnicting  the  entrance  of  tho  air,  as  may  be  tha 
if  sufficient  means  of  egress  ore  not  provided. 


Fig. 


SECTION  III. 

RELATIVE  VALUE  OF  NATURAL  AND  ARTIFICIAL 
VENTILATION. 

Circum£ttances  differ  so  widely,  that  it  is  impossible  to  eeltwt  one  system  in 
preference  to  all  others.  In  temperate  climates,  in  most  cases,  especially  f<jr 
dwelling-houses,  1>arrackrt,  and  hospitals,  natural  ventilation,  with  such  jwwers 
of  extraction  as  can  be  got  by  utilising  the  sources  of  warming  and  lighting, 
ia  tlje  best.  \Vlio,  in  fact,  would  not  attempt  to  make  use  of  thesi;  vast  powers 
of  nature,  which  are  ever  rcmly  to  serve  us  1  Incessant  movement  nf  tho  air 
is  a  law  of  nature.  We  havy  only  to  allow  the  air  in  our  cities  and  dwellings 
to  take  sliare  in  this  constant  change,  and  ventilation  will  go  on  uulntcrrup- 
t€<Uy  without  our  aid. 


*  Urc'i  Dirliuiutry.  1800,  vol.  Hi.  {).  11&3. 
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Ill  aoiiK' circuuistanoea,  however,  an  in  tlio  tropica,  with  a  stagnant  and 
wftrrn  air;  iuu\  in  teniperato  climates  in  certtuu  binldicgy,  wlit'in;  tliere  lire  h 
gtviit  number  of  smalt  nioma,  or  where  suilden  iisseniblages  of  people  take 
place,  m(3clmnit;il  veiitiliitinn  must  he  used  !^  muck  may  be  eaid  lK)th  for 
the  system  of  extraction  and  propulsion  iinder  certain  circumatances,  that  1 
tliink  it  i*»  impossible  to  give  an  abstract  preference  to  one  over  the  other. 
This  is  evident,  indeed,  from  the  frict,  that  quite  contrary  opinions  have  l>oen 
arrived  at  by  etpially  competent  men.  Peclet,  whose  CToat  authority  no  une 
can  doubt,  aaya  (Do  la  (Jhaleur,  t.  iii.  p.  G3),  "  MudmnLcal  vi-'ntiktion  liaa 
then  nn  immense  advantage  over  the  ventilation  of  an  extractmg  chimney  " 
{rh'mhu'ti  tfapj^I) ;  and  Cinistii,  from  a  comparison  of  the  two  plans  at  the 
Laril)oiHi^^re  Hospital,  ime«,|ui vocally  eondemnw!  the  systom  of  extraction  as 
arnuiged  by  Duvoir.  Yet,  lately^  Gunend  Morin,  after  a  fresh  inqiury  into 
the  whole  subject,  has  ils  4leeidcdly  i>ronoiincfsd  the  systeni  of  pi-oj>ulsinn  to 
be  everyi-vhere  inferior  U>  that  by  extraction.  He  has  also  condemned  tlie 
plan  of  Van  Heckef  which  prerioiwly  ha<l  been  ji raised  by  Pettiinkofer.  In 
fact,  it  is  evident  that  the  special  conditions  of  the  case  must  determine  the 
choice,  and  m'o  most  look  mure  to  the  amount  of  mr,  and  the  metluKl  of  dis- 
tribution, than  to  the  actual  souro^  of  the  moving  power.  Hut  in  either  case 
tho  greatest  engineering  skill  is  necessary  in  the  arrangement  of  tubes,  the 
supply  of  fw'sh  air,  &c.  For  hosi)itals  T  cannot  but  believe  natural  ventilation 
is  the  proper  plan.  (Sec  Hospitals.)  The  cost  of  the  various  plans  vriW 
dept-nd  entirely  f*ri  circumstances ;  the  nature  of  the  building ;  the  price  of 
materials,  coal,  *S:c.  On  the  whole,  the  plans  of  ventilating  and  warming  by 
hot-water  pipes,  and  Vsm  Heche's  plan,  are  cheaper  than  the  method  by  pro- 
pulsion by  means  of  a  large  fan  ;  hut  tlie  latter  gives  us  a  method  which  is 
more  under  engineering  control,  and  is  better  adapted  for  hot  climates  wheu  it 
is  desired  to  ccm>1  the  air.     (See  HARRACKa  in  Hot  Climates.) 


CHAPTER  IV. 

KXAM1^AT10^^  OK  AlK  AND  OF  THE  SUFFICIENCY  OF 

\T.NTI1,ATI0N. 

The  sufficiency  of  ventilation  ahoulil  be  examined  : — 

I*/,  Ry  *lf'1.t.*niiiniii^  the  anioiiiit  of  cubic  space  assigned  to  oacb  person,  and 
Uie  amount  of  luov^'ineiit  of*  the  air,  i.ir  in  other  wortis,  the  number  of  cubic 
feet  of  fresh  air  which  ciu^h  jierson  rec«ive^  per  hour, 

2<"/,  By  examining  th«  air  by  the  seusfi*,  and  by  chemical  luid  mechanical 
methods,  so  as  to  determine  the  jfreaencc,  and,  if  posBiblc,  th*-  amminta  of 
suspended  matters,  organic  vapour,  carbonic  acid,  sulphuretted  hy<lrogcn,  and 
watery  vapour. 
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MEAStJREMENT  OF  CUBIC  SPACE. 

The  three  ilimensions  of  lengtli,  br«^ulth,  and  liti^ht  are  simply  muUipheil 
into  each  other.  If  a  room  is  square  or  oblong,  witli  a  flat  ceiling,  there  is,  of 
course,  no  difficulty  iu  doiny  this,  but  fre<iueutly  rooms  are  of  inxigular  form, 
with  angles,  projections,  half-circles,  or  scgmonts  of  circles.  In  such  cases  the 
ndes  for  the  measurement  of  the  area  of  circles,  segments,  triangles,  Sec,  must 
be  used.  By  means  of  these,  and  by  diviiling  the  room  into  f*evenil  parts,  as 
it  were,  so  as  to  measure  first  one  and  tli«n  another,  uu  diffieiOty  will  be  felt. 
After  the  room  has  been  measiu-ed,  recesses  containing  air  ahuuld  be  measured 
anil  addetl  to  the  amount  of  cubic  spaw*,  and  on  the  other  hnndj  solid  projec 
tions,  and  solid  masses  of  furniture,  cupboards,  A;c.,  must  >»e  meojiurud,  and 
their  cubic  contents  (which  take  the  place  of  air),  deductod  frtjm  the  cubic 
apace  already  measured.  The  bedding  also  occupies  a  certain  amount  of  space ; 
B  soldier's  hospital  mattrws,  pillow,  throe  blankets,  one  coverlet,  and  two 
sheets,  will  occupy  about  10  cubic  feet.  It  is  seldom  necessary  to  make 
any  deduction  for  tables,  clmint,  and  iron  bedsteads,  or  small  boxes  ;  it  is  a  re 
(iiieraent  to  do  tlus,  or  to  reduce  the  temperature  of  the  air  to  standanl  tem- 
p'?rature,  as  is  sometimes  done. 

A  deduction  must  be  made,  however,  for  the  bo<liea  of  persons  living  in  the 
room  ;  a  man  of  average  size  takefl  the  place  of  about  2  J  to  4  cubic  feet  of  air 
(say  3  for  the  nveraf^). 

In  linear  lueasurt^ment,  it  is  always  convenient  to  measure  in  feet  and  deci 
mals  of  a  f<rx»t,  and  not  in  feet  and  inches.  If  si^uare  inches  are  measured, 
they  may  be  turned  into  square  feet  bv  multiplving  by  007. 

l2 
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Ruua — Area  or  Superfpeies, 


Area  of  circle, 


Circumference  of  circky 
Diameter  of  circle^ 

Area  of  ellipse^     . 


Circumference  of  eUipsSy 
Area  of  rectangle. 
Area  of  parallelogram, 
Area  of  Trapezium, 


D«x    -7854. 
C'x    -08. 
D  X  3-1416. 
C  ^3-1416. 

{Multiply  the  product  of  the 
two  diameters  by  '7854. 
{Half  sum  of  the  two  diame- 
ters by  3-1416. 
Multiply  two  sides. 

{Multiply  a  side  by  its  width 
on  the  square. 
Multiply  J  sum  of  the  two 
perpendiculars  by  the  diar 
gonal  on  which  they  &11 ; 
or 


Fig.  21. 


Fig.  22. 


Area  of  trapezoid, 


Fig.  23. 


Areu  of  triangle, 


Fig.  24. 
Area  of  segment  of  circle, 


Fig.  25. 


Divide  into  two  triangles 
in  the  most  convenient 
manner,  calculate  the 
areas,  and  take  the  sum. 


Take  J  the  sum  of  the 
parallel  sides  and  multi- 
ply by  the  distance  be- 
tween them. 


X  i  height,  or 
Height  X  I  base. 


To  §  of  product  of  chord 
and  height  add  the  cube 
of  the  height  divided  by 
twice  the  chord 


(Ch 


TT3 


or  calculate  by  equidistant  ordinates.     Divide  the  base  into  any  number  of 
even  equidistant  parts,  and  measure  the  height  of  each  ordinate. 
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Take  simi  of  lirst  and  Xtnai  ortliuntes,       =-      A 
„  all  the  even  unlinatt-s       =      B 

„  nil  tho  ujiL"Vt.'ii  t>riiiniite8,  =      C 

((^vct^pt  the  lirst  and  la^t). 
Add  together,  A 

4B 
2C 

nud  divide  by  3.     Multiply  product  by  the  comiuun   distance  botweon  the 
ordinates. 

CnOie  Capacity  of  u  Cube. — Multiply  the  threw  dimensions;  length, 
breadth,  and  height 

Cnffir  Cajjiicitf/  of  a  Conn  or  Pyramid. — Area  of  base  x  J  height. 
Cubic  Capacity  of  a  Cylinder. — Area  of  base  x  height. 
Cubic  Capacity  of  a  Parallelopi (md. — Multiply  area  of  one  side  by  the  per- 
pendicular It't  fall  on  it. 

Cnlfic  Capacity  of  a  Doitu;, — Two-thirds  of  the  product  of  the  ai*ea  of  the 
liase  multiplied  by  the  height  (area  of  base  x  height.x  J). 
Cubic  Cajiacity  of  a  Sp/ui-e.—D'  >.  '5236. 

The  cubic  cajiacity  of  a  bell-tent  may  be  taken  as  that  of  a  cone» 
The  cubic  capacity  of  on  liospital  martpioo  must  bo  got  by  diviiling  the 
marquee  into  several  juirts — !#/,  into  body ;  and  li<f,  roof: — 

1.  lk>dy,  as  a  solid  rectiingle,  with  a  half  cylinder  at  each  end. 

2.  Roof,  solid  triangle,  and  tw(t  half  cones. 

The  total  numlwr  <)f  cubic  ft'ct,  with  additions  and  deductions  ul!  madr, 
must  then  lio  divide*!  by  tlie  nvunlwr  of  persons  U\'ing  in  the  room  ;  the  result 
is  the  cubic  8|>ace  per  head. 


SECTION  n. 

MOVEMENT  OF  AIR  IN  THE  ROOM. 
The  direction  of  movement  most  first  be  determined,  and  then  its  mte. 

SUB-SbCTION  L — DiRBL'TION  OF  MuVfJIENT. 

Fiist  enmnerate  the  various  openings  in  the  room — doors,  windows,  chim- 
ney, special  openings,  and  tubts — and  consider  wliich  is  likely  to  be  the 
direction  of  movement,  and  whether  there  is  n  jiossibility  of  thorough  move- 
ment of  the  air.  ITien,  if  it  is  not  necessary  to  consider  furtlier  any  move- 
ment through  open  doors  or  windows,  close  all  these,  and  examine  the 
movement  through  the  other  openings.  Thia  is  best  done  by  smoke  disengage*! 
from  smouldering  cotton-velvet,  and  less  perfectly  by  siii.iU  balloons,  light 
pieces  of  paper,  feathers,  &c.  The  flame  of  a  candle,  which  is  often  used,  is 
only  moved  by  strong  currents.  It  may  be  generally  taken  for  granted  that 
one-half  the  openings  in  a  room  will  admit  fresh  air,  and  half  will  Ixj  outlets. 
But  this  is  not  invariable,  as  a  strong  outlet,  like  a  cliimncy,  may  draw  air 
through  an  inlet  of  far  greater  area  thanitwlf,  or  may  draw  it  through  amucli 
smaller  area,  with  an  increased  rapidity. 


SuO-SeCTION  II. — liATK  OF  MoVKUKNT. 

The  rlu'ection  being  known,  it  is  only  neces-^ry  to  measure  the  discharffp 
through  the  outlets,  as  a  corresponding  quantity  of  fresh  air  must  enter. 
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/fy  the  Anrmorrvet^rr, — This  U  bert  dooe  by  an  anemometer,  of  which  there 
«f«  several  in  the  market.  The  one  commonly  need  \a  that  invented  by  Combm 
in  1 833 ;  four  little  aailA,  driven  by  the  moving  air,  turn  an  axis  with  an  endlees 
screw,  wliich  itself  tonu  some  small  toothed  wheeU,  which  indicate  the  num- 
ber of  revolutions  of  the  axiit,  and  consequently  the  space  tnversed  by  the 
sails  in  a  given  time,  say  one  minute.  M.  Neumann,  of  Paris,  has  modified 
this  anemometer  by  omitting  most  of  the  wheels,  and  introducing  a  delicate 
watchmaker's  spring,  which  opposes  the  force  of  the  wind,  and  when  it  equals 
it,  brings  the  sails  to  a  stand^tilL  lly  a  careful  graduatiun  (which  must  be 
done  for  eocli  instrument),  tlie  rate  per  second  is  determined,  and  ij^  indicated 
by  a  small  dial  and  index. 

ytr  Casella,  of  Hatton  Garden,  has,  at  my  suggestion,  modified  and  improve^I 
this  instrument,  and  has  adapted  it  to  Kngliwh  meas;ures.  A  very  beautiful 
instnuneut  is  thus  available  at  a  comjjarutively  low  price,  by  which  the  move- 
njcnt  of  air  can  be  measured  very  rea^lily. 

The  anemometer  is  thus  used  :— Being  set  at  the  zero  point,  it  is  placed  in 
the  current  of  air ;  if  it  is  placed  in  a  tube  or  shaft,  it  should  be  put  well  in, 
bat  not  quite  in  the  centre,  as  the  central  velocity  is  alwayB  greater  than  that 
of  the  siile ;  a  point  alxiut  two-fifths  from  the  sides  of  the  tube  will  give 
fch«  mean  velocity.  As  soon  as  the  sails  stop  rotating,  or  at  a  given  time  if 
Canlls's  instrument  be  oaed,  the  instrument  is  removed,  and  the  movemi-'ut 
per  second  or  per  minute,  or  in  the  time  not<;d,  is  given  by  the  dial.  If  this 
linear  ditfchargo  is  multiplied  by  the  section-area  of  the  tube  or  opening 
(expressed  in  feet  or  decimals  of  a  foot),  the  cubic  disrluirge  is  obtained.  If 
the  current  varies  in  intensity,  the  movement  should  be  taken  sevenU  times, 
and  the  meiin  calculated ;  and  if  the  tube  is  so  small  that  the  sails  approach 
closely  to  the  circumference,  the  results  cannot  Ijc  depended  on.  If  placed  at 
the  mouth  of  a  tube,  it  often  indicates  a  much  feebler  current  than  really 
exists  in  the  tube. 

The  cubic  discharge  per  second  being  bno^vn,  the  amount  per  hour  is  got 
by  multiplying  by  3600,  and  thia,  divided  by  thcs  numb^T  of  men  in  the  room, 
gives  the  discharge  per  houd  for  llmt  particular  aperture. 

An  anemometer  on  a  larger  scale  i^  tixf^d  in  some  uf  the  large  outlets  of  the 
Palis  hospitals,  shelving  the  movement  at  every  moment  by  muiius  of  un  index 
and  dial 

By  the  Manometer. — Dr  Sanderson  has  made  an  ingenious  alteration  of  a 
nmnometer  described  by  Ptk'U't,  which  can  also  be  employed  to  measure  the 
pptwsure,  and  by  calculation  the  velocity,  of  the  air.  The  current  of  air  is 
allowed  t*:)  ijiipinge  on  a  surface  of  watflr,  and  tlio  height  to  wliich  tlie  water  is 
driven  up  a  tul»o  of  knowai  iucliiiation  and  size  givea  at  once  a  raeasuri^  of  fon^a 
Hut,  as  necessitating  a  Utile  calculation,  this  instnimeut  is  less  useful  than  the 
anemometer,  though  it  i**  adapted  fur  rn^'s  where  the  anenioraeter  cannot  be 
used,  as  it  may  lie  connected  by  a  long  tube  with  a  distant  room,  and  probably 
would  Imj  well  fitted  to  meafturo  constantly  the  velocity  in  an  extmctiuii  I'haft. 

By  Culruhtium. — Supposing  tlie  i-xtomal  air  is  tranquil,  an<l  that  the  only 
cause  of  movement  is  the  uner|ual  wcighte  of  the  external  colder  ami  th«  iu- 
U-niii]  wuniier  iiir,  tlin  amount  nf  iliscliiirge  may  be  apprc*xin:ately  obtained  by 
tliH  law  iif  Montgollier  described  in  the  rhapter  on  ViiNTiLiVTioN.  There  is  a 
fallacy^  lidwever,  us  the  amount  of  fnctiim  ran  never  be  preciHely  litiown. 
Still,  as  ail  a|>proximation,  and  in  the  absence  of  an  anemometer,  the  nde  is 
useful ;  and  1  Imvn  therefore  calculated  a  table,  as  follows. 

On  l^wting  this  taible,  however,  by  the  anemometer,  I  have  found  it  give 


•  r*cl«t-Dr  U  Ctulrur.  L  I.  p,  171.  where  Uie  4e*cripUou  will  Iw  foanrL 
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lo<)  much  wlieii  t]ie  tulx*e  ivic  long,  uJi  aifuuiit  i*!'  Ur*  gi-eut  t'ricliun,  aiui  1 
wouUi  therefore  (ulWse  fhw  iiLrthor  (Icdiictiun  of  ^th  when  tho  shaft  or  tiilw  is 
long,  and  is  at  the  sumo  time  of  siiml]  diuinoter.  If  the  tulje  has  luany  angles, 
or  is  greatly  uiirved,  thiH  table  is  too  iinperfect  to  be  used. 


Tablk  to  show  the  Discharge.  "/At'r  in  linear  feet  per  minitte.  CaieuhM /ntht 
Aloftti/oljkr'if  formula  ;  the  ejtjHinttit/n  of  air  tjeirty  taken  as  0*002 /t/r  earJt 
tkgren  FaJtrenheity  ami  one-fourth  hting  deducted  for  friction*  (RohvI 
liwnbere  have  been  taken.) 


Dimincs  tUTWXKa  IxnutAL  Jtxp  External  TEMFEiuTLitK. 


8    4    6    6    7    B    9  10  U  12  13  U  U  16  17  16  19  SO  31  22  8a|s4  8&lfl0 


114  ISA 
UBlll 


148  19i 
1K1147 


111  in 

llft'lSS 

118  1!K 

laAl4«]61  1741 
)3«  147  100  181 
ISlilSlldBlM 
IM'lMKHlHIt 
laC  I&A  17G  19a 
139|  101  180  107 

iisiMiisasni 


10»  170 
IMUC 

170  1S2 


l»II4-llKl!ltI] 

100  liV.i 
lH7il7l3 
174  IHJI 
t8l|ll'0 
lrt7  l!i; 
IM  204 

I8i|iys|a(u[2i6.tna 


209  217 


I8«  190197  MM 


217 


ne\tii 


32a: 

330'38f 

337:34« 


«»p41  MfijSAI  MS  m 


233 
W7 

285 
l40'lff7'I»i7  2«,V2?l  237 
147  i:  ''Jil 

160  J  r  .'44 

l6Sil 
lull 

1481-.  :57»78 

leO  IW  Qi>7 -l-2':-JV»  2fl] 
l«»!l88[S101t»>248MA 
233*202  3W 
Klfr'sU  273 
340!2A9,277 


260{ 
:49  2M 

.'SSM8 


18ft  190  113 
107J98  216 
170.l98'jl9 
173J8(I  tn 
174  301  Its 


J77 


904  RS 


MS 


94«  M6hM  Ml  B18  B^ 


6    6 


28fi.10r> 
301  332 


22ft 


«S8  341  249  >S7  9M 


SIO 


la^Vn  907  3iamSMnS»9MBSM 

2a]l201l  Sltf  239  3M  or  MS  M0  US  Ml 


348*237061374 


108  210  272  XU:24a!9S3 
a04|9ie  228  KI»'24»  9fi9 

209  221|2a8  24^r;^/Dt: 
214  2a6  3???V'*vi  .'7? 
218  23: 

2.t:  - 

241  ...1  ....  ....  .,«, 

24«  2yJ1373[284j28«jS07|3l8'8M 
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To  ufto  Uib  table,  dcteniiiuv  tboheigtitof  1L«  wurni  cohunn  of  air  fi-uui  tbftpoiutof  eiitraitce  to 
Uie  point  of  iliscbarge.  AAccKaiii  thrdinVcTtire  lietween  itf>  teiii|<eratiinr  niul  tlmt  nfUiocxtcrnitl 
air.  Take  ont  nuin^K*r  rmni  tJible,  tutd  innlti[ily  by  tbe  iv^tion-arv/t  of  the  <IUcbnrgc-tutK' 
(If  ripening,  i«  feet  nr  drtiniaU  of  a  («Mit,  T\i*>  iv-sult  in  the  HiftcJiargr  in  r-uhir  fe*t  r*r  iiiiimte. 
mtittiply  liy  ft)— m«iiU,  tJl^i;bar>!i»  per  hour.  KxnvtttU.  —  Heij;bl  nf  ifibiuinlltifi'L't :  "lifri'njnf-f  nf 
Ivrnperaturp  V>etween  iiitcnuil  and  eitenial  air,  17  ueg.  L«KiKiti);  in  the  U\\Av,  vm  liud  o|^>rwitc 
to  32  ami  uiider  17,  Vh  fc-ot.    Tluit  would  be  for  an  ai'ea  of  1  Mqiiare  foot. 


375 


Rut  «ap|xwing  our  air  opening  to  be  onl, 
j  of  a  ffv.i,  we  mint  multiply  37.S  ' 
oi  n-7S  of  n  fnot 


•75 


my  I 


IS75       ;. 
art25        ' 


Therefore  we  K«i  281  feet  (per 
mimiUK  miiltip1ieclhy4U  =  16,San 
feet  \fr  h'Hir 


2P1  2r. 


136 


AIB. 


If  the  movement  of  the  external  air  influences  the  movement  in  the  room, 
as  when  the  wind  hluws  thruiifj^h  openings,  caleuhition  is  useless,  and  the  ane- 
mometer only  can  he  depended  on. 


SECTION  UL 

EXAMINATION    OF    THE    AIR. 

Sub-Section  I. — By  the  Sensbs. 

Many  impurities  are  q^uite  imperceptible  to  smell,  but  it  bo  happens  that 
animal  organic  matt^^re,  whi^ther  arising  in  respiration  or  in  ilisease,  have,  for 
the  most  part,  a  i>eeijliar  fu*tid  isniell,  which  is  very  pereejitihle  to  those  trained 
to  observe  it  when  tliey  rnUir  a  room  fi-om  tlie  open  air.  Tliis  is,  in  fact,  a  most 
delicate,  as  well  as  a  ready  way  ol*  detecting  sueli  fa-tid  impurities,  and,  with  a 
little  trouble,  the  Hense  oF  smell  may  be  cultivated  to  the  point  of  extreme 
acutene^.  Only,  it  must  }ye  remembere^l,  that  in  a  .short  time  the  impression 
is  lost,  and  is  not  at  once  regiunwi  even  iii  the  open  air, 

As  the  evidence  of  the  senses,  however  practically  useful,  is  always  liable  to 
be  challenged,  a  more  thorough  examination  of  the  air  must  in  many  cases  be 
mtule. 


Sud-Sec'tion  XL — MicRoaconuAL  anu  Cuemiual  Examination. 


The  points  which  can  be  easily  examined  at  the  present  day  are — 

1.  Tiie  exLstuuce  and  nature  of  suspumled  matters. 

2.  The  amount  of  orjfanic  matter,  as  estimated  hy  permanganate  of 
potash. 

3.  The  amount  of  tyirbonic  acid. 

4.  The  amount  of  watery  vapour. 

5.  The  profience  of  nmmonia  and  sulphnnstted  hydrogen. 

1.  Swtpeftded  Subitanceji. — The  aeroscope  invented  by  Pouchet  offers  an  easy 
mode  of  examining  Ujg  suspended  matters  in  air.  Air  is  drawn,  by  means  of 
.'ui  aspirator,  through  a  fuiine!,  the  end  oi*  which  is  brought  to  a  fine  point, 
immediately  Ixdow  which  in  placed  a  alijj  uf  yliiss  moisleiifd  with  glycerijie. 
The  end  of  the  funntil  and  glass  ait^  encloi^ml  in  a  little  air-tight  chrtmh«r,  fri>m 
which  a  small  gliiss  tul>e  jwisses  up,  tiud  is  couiiecl^d  by  meiuis  of  in<Ua-rubber 
tubing  with  an  aspirator.  As  the  water  runs  out  the  air  can  only  pass  into 
the  aspirator  through  the  fiuiuel,  and,  as  it  does  m,  any  snUd  particles  carried 
down  with  the  current  impinge  on  and  are  anx'sUMi  by  the  glycerine,  and 

be  afterwartls  examined  by  the  luici-osoojic.  Aii  aspimtor  can  bu  nuwlo 
n  a  few  slullings  ;  a  squaio  Lin  vtissel  with  a  tijp  bylow,  and  a  small  opt'ning 
alnjve  to  receive  the  india-niblRir  tube,  is  all  that  is  necessary.  The  cfipacity 
of  the  aspirator  is  told  by  tilling  it  with  water,  at  a  t^mjwrature  of  62^  Fahr., 
and  then  letting  the  water  run  out  into  a  measured  vessel.  If  an  ounce 
measure  is  used,  the  number  of  ounces,  multipli<?d  by  1*733,  \nll  give  the  ca- 
pacity in  cubic  inches,  and  dividing  by  I  "lii*,  will  bring  the  sajue  into  cubic  feet. 
A  still  better  jtlan  is  by  drawing  the  air  ttirough  a  solution  of  pure  water, 
or  permanganate  of  iH.>tjteh.  All  the  solid  pai-ticles  arc  attained  at  the  Ix'ttom 
<tf  the  vessel,  and  can  bo  after^vanls  nncmscopicaliy  examinetl. 

2.  Ortjanic  Mutttr. — Tliis  can  b«  determined  as  follows.  A  solution  of  per- 
manganate of  potash,  which  has  Ir'ch  graduat*'<I  Avith  oxalic  acid — in  tlie  man 
ner  describeil  in  the  chapter  on  tlie  mode  of  dctermirung  the  organic  matter 
in  water — is  taken,  and  dUutcd  to  such  on  extont  as  that  100  CC.  shall  con- 
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tain  0*0001  graminea  of  permanganate,  or  any  known  small  quantity  which 
gives  a  x>erccptible  colour  to  the  water  ;  the  air  is  drawn  through  tlus  slowly 
by  an  aspirator  ;  the  number  of  times  the  aspirator  is  emj)tied  anil  tillcU  lielng 
faiown,  the  number  of  cubic  feet  <lrawii  through  the  water  U  also  known. 
The  pnxess  is  over  when  tliu  colmir  has  disappeared.  As  Uic  tjiULiititiitive 
rt'lntions  tif  tho  organic  matU'i-  of  air  and  ]iomianganate  of  {wtash  are  not  yet 
accamttily  kuo\m,  the  result  should  be  simply  noted,  tliat  OOUOl  grammes  of 
pi*mmnganale  rtHpiirud  ho  many  cubic  feet  of  air  for  complete  ditcolorisfitioii. 
llie  fallacy  of  this  process  is  tliat  tarry  matters  derived  from  combustion,  siU- 
phurottcti  hydR»gen,  Huljjhurous  acid,  and  other  matters,  act  on  tho  jK-rmanga- 
nate  ;  however,  no  other  ]irocGas  has  been  yet  proposed  which  is  equal  to  it 

The  air  may  alsc»  Iw  drawn  through  tubus  roitled  by  a  freezing  nuxture  ;  tlie 
water  of  the  air  and  the  organic  ^I^!lt.t^?^  condr')if;o  together  (Southw*x>d*Smith). 

3.  Curbotnc  Afid. — For  our  pm']io3e  the  method  proposed  by  Petteukofer  is 
the  best.  A  vessel  is  taken  ca[>able  of  holding  trom  half  a  gallon  to  1 J  gallons. 
The  capacity  is  determined  by  tilling  it  with  water  at  63°  Fahr.,  and  by 
measuring  tlio  contents  by  means  of  a  litru  or  ounce  measure  (1  oz.  =  1*733 
cubic  inches).  The  ve.=isel  ia  thoroughly  ilried,  and  then  tilled  with  the  air  to 
be  examined,  wliich  is  most  readily  done  by  pumping  in  the  air  with  a  bellows. 
When  this  is  done  45  CO.  of  clear  lime  or  baryta  water  aro  put  in,  and  the 
mouth  is  closed  with  an  india-rubber  cap.  The  vessel  is  agitated,  so  that  tho 
lime-water  may  run  over  the  sides,  aud  then  is  left  to  stand  for  not  less  tluin 
six  or  eight  hnure,  ami  not  more  than  twenty-tbur  hours.  Tlie  carbonic  acid 
is  absorbed  by  the  lime  or  bar^i^  Avater,  and  consequently  the  c^iuslicity  of 
these  fluids  is,  pro  fanto^  leasi»ned.  If  the  causticity  of  the  lime  or  baryta  is 
known  before  and  after  it  has  been  placed  in  the  vessel,  Ihu  lUllert-nce  wiU  give 
the  amoiuit  of  lime  or  baryta  which  kts  become  united  ^v^th  mrbouic  acid. 

The  causticity  of  lime  is  detenuiued  by  means  of  a  solution  of  crystallised 
oxalic  acid-  If  2'25  grammes  of  crystallised  U  (O  +  3Aq)  artj  lUsaolved  in 
1  litre  of  water,  1  C.C  will  exactly  neutralise  1  milligramme  ('001  gramme) 
of  lime  ;  30  C.C.  of  lime  watr^r  are  taken»  and  exactly  neutralised  ;  good  tur- 
meric paper  is  the  best  plan  fur  delermining  tlie  exact  point  of  neutralisation, 
and  the  margin  of  the  drop  gives  the  most  delicate  inrlication.  The  amount 
of  lime  in  the  30  C.C.  in  then  e<iual  to  tiie  number  of  C.C.  of  oxalic  acid  used ; 
it  is  always  somewhere  between  34  and  3'j  niilligramme-s. 

After  the  lime  has  absorbed  the  carlxjuic  acid  of  the  air  in  the  vessel,  30  C.C, 
of  the  solution  are  taken  out,  and  ncntraliseil  by  oxalic  acid  ;  the  difference  be- 
tween the  first  and  second  operations  is  increased  by  one-half  (to  account  for  the 
15  C.C.  left  in  the  vessel,  45  being  always  put  in  to  allow  30  to  be  taken  out). 
This  gives  the  amount  of  hme  which  has  combined  with  carbonic  acid,  and 
the  amoimt  of  the  latter  is  known  by  simply  calculating  according  to  tho 
atfjmic  weights,  and  tbori  crmverting  weight  into  me<wure.  Tin's  is  done  in 
one  sum  by  multijilying  Vjy  -39521.  The  capacity  of  the  vessel  being  known, 
the  amount  of  CO^  w  calculated  for  10(H)  volumes  by  simple  rule  of  three. 
From  the  capacity  45  C.C.  must  be  deducted,  to  account  for  the  lime-water 

put  LIL 

A  Correction  must  ha  also  matle  for  temperature.  The  standanl  tomi)erature 
Iwing  G2^  if  the  air  i'f  the  M*im  which  is  examined  be  l>elow  thisj  the  quan- 
tity of  air  actiuilly  actwl  ujiN^n  will  noccHsarily  be  great^^r  from  condensation 
tlmn  would  have  been  the  ciLse  had  the  air  been  wanner ;  and  converscl}-,  if 
llio  temperature  be  higher  than  62'',  a  less  quantity  of  air  must  have  Iwen 
(>])crate<l  on  than  would  have  lieen  the  case  had  the  air  ))ecn  at  the  lower 
temperature  of  62^ 

Tliifl  ermr  is  r/irrocted  by  multiplying  '0020361  (tlie  ro-cJbcienl  of  cxpaii- 
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aion  of  air  for  1"  Fahr.)  by  thti  tlifTLMvnee  between  G2°  ami  Oie  observed  tem- 
perature, fintl  tht»n  by  tlu'  tsajiarity  *>['  the  veflael,  ami  nilding  tlio  product  Ut 
the  capacity  it'  the  tempemture  be  bylow  62**,  atiil  aubtracting  it  if  it  bR 
above  62^ 

A  coiTection  for  prt'ssure  is  not  neceAsary,  uulesa  the  place  of  oba^srvdlioi] 
1«  much  Teniove<l  from  8ea4evel  ;  in  that  casej  tlie  barometer  must  he 
observed,  and  a  rule  of  throe  stated. 


As  Btfmdanl  height  (        f  observed  height  ) 


capacity 


ofbar(-  30  in.)  f   '   ]  of  bur  ) 

Batyta  water  may  }ye  used  instead  of  lime  water,  but  it  must  be  free  from 
traces  of  jtutash  or  aodu. 

4.  Wufi^ri/  Vajxnti: — The  hygromotric  condition  of  tha  air  is  known  in 
various  ways,  espocially  by  tin?  dry  and  wet  bulbs,  as  explained  in  the  chapter 
u\\  MKTKnKriuxiY.  The  hair  liygrometer  is  a  very  useful  in^tninient  for 
this  puqiose,  as  it  mftrks  the  dt'i^ree  of  humidity  much  more  rjuickly  than  tin- 
dry  and  wut  bulbs,  and  can  be  used  to  give  rapidly  thti  different  degrees  of 
kumi*lity  in  parts  of  the  same  room. 

5.  Aninumiit  in  ileLerniined  l»y  Nennler's  test  (see  chapter  on  Water)  ;  a 
knoAvn  quantity  of  air  i.s  dra^m  through  by  the  aspirator,  and  the  weight  of 
the  precipitate  det^rmiiied  ;  then  by  rule  of  three  : 

As  f)59   :  17  :  :  weight  of  process  :  x. 

The  niero  presence  of  ammonia  may  be  also  delected  by  logwood  paper. 
Tincture  of  logwood  is  evaporated  to  dr^oieHs,  and  the  residue  dissolved  in 
ether.  Stripw  of  filtciriTig  papiT  an^  sn.iked  in  it  ;  ammonia  gives  a  browniflli 
colotir.  fiuljfhuretted  hydrogen  is  bcstdetect«d  by  exposing  strips  of  blotting 
paper  dipp<*d  in  a  solution  of  subacrtate  of  lead.  Snlfibidc  of  ammonia  is  de- 
tected by  paper  dipped  in  the  solution  of  nitropnisside  of  sodium. 


SECTION  IV. 
SCHEME  FOR  THE  APPLICATION  OF  THE  FOREGOING  RULKS. 

Tiny  vt-ntihitioH  of  a  certain  rtjom  being  about  io  be  examined,  eui*»r  itatW 
being  at  leust  fifteen  minutes  in  the  open  air,  and  notice  if  there  is  any  smell. 
Measure  the  cubic  space,  then  consider  the.  possible  source's  of  entrance  and 
exit  of  air  ;  if  there  are  only  doors  and  windows,  notice  the  dlstaiico  between 
them,  how  they  open,  on  what  external  place  they  o|m?u  ;  whether  there  is 
frw  ijassaj**.'  of  air  from  side  to  aide  ;  whetlier  it  is  likely  the  air  mil  be  pro- 
jiorly  distributtMl.  Tin  all  thnse  points  an  opinion  is  soon  arrived  at.  If  them 
are  other  openings,  measure  them  all  carefully,  «o  as  to  get  their  superficies  ; 
the  chimney  must  be  nuyisnrednt  its  throat  or  Rmalh'-st  part.  Determine  then 
the  direction  of  movement  of  air  through  these  o]KAnings  by  smoke,  noting 
the  apparent  mpidity.  The  doors  ami  windows  sliouUl  be  closed.  AMu-n 
the  inletfl  have  iM^cndiscovered,  ctmsidrr  whi^thertlip  air  is  drawn  from  a  pure 
t^xterual  source,  and  whether  there  is  pro|)er  diKtributii»n  in  the  room.  Then 
measure  Uic  amount  of  movcmej^in  the  outlets  with  an  anemometer,  or  calcu- 
late "by  the  table  if  it  seems  safe  to  do  so. 

If  the  ventilation  of  the  room  ts  influenced  by  the  wind,  the  horizontal 
movement  of  the  external  air  should  be  di  leniiin^-d  by  RobinsuuV  anemomet4?r, 
which  is  now  supplied  to  many  military  f^tiitions. 

Then  proceed  to  the  microscopicnl  and  rbemieal  examination,  if  this  is  ron- 
sidere<l  desimble,  as  it  will  frequently  be. 


(  HAFTER  V. 
FOOD. 

SECTION  r. 

GENERAL  PRINC  IH.ES  OV  DIET. 

TuE  doctrines  heM  at  present  by  mo^t  pbysiologista  on  the  subject  of  diet* 
may  be  exprwisod  in  tho  briefest  way^  oh  fMllowfl  : — 

FuUowing  tbc  oiiij^inal  deduction  of  Trout,  it  is  believed,  that  for  jierfect 
nutrition,  curUiiu  ijuaiitities  of  four  great  classes  of  aliments  must  Im  taken, 
viz.  : — 

1.  Xitrogenons   sulMtUuicve    or   albuminates   (including   albumen,   libriu, 
'in,  haruatoglobulin,  legumen,  gluten,  &c.),  which  all  contaiu  atao  Rulpbitr 

id  pliosphorus. 

2.  Fatty  substances  (including  all  animal  and  vegetable  oils). 

3.  Carbo-hydrate«  (including  all  starches,  sugar,  pectin,  and  allied  sub 
stances;  and, 

4.  Salts  (potash,  soda,  magnesia,  lime,  iron,  chlorine,  phosphoric  acid, 
fiuurine,  and  water). 

'Hiree  of  these  classes  are  indispensable,  viz.,  albuminates,  fat,  and  salts, 
with  water,  and,  t\»  Ludwig  remarks,  the  carbo-lmlrales  are  sought  after  84j 
eagerly,  and  are  so  universally  tjikf^n,  that  (indpj>i^ndent  of  physiolagical  con- 
nderations)  it  is  highly  probable  no  diet  can  be  considere*!  j)erfect  without 
thenu 

lliese  classes  are  not  convertible  ;  fat  and  starch  serve  different  purposes, 
imd  must  not  be  confoumJed,  or  classi^d  together  under  eucli  heads  as  carlx)ni 
feroua  or  respiratory.     In  addition  to  these  four  great  classes,  there  are  a 
number  of  8«>-called  accessory  foods  or  condiments  which  are  non-essential, 
but  ai-c  useful  in  giving  flavour  and  aiding  digestion. 

1.  llie  albuminates  nouriftli  idl  the  tissues  which  give  rise  to  nieclianical 
force  of  any  kind,  and,  probably,  also  those  connected  with  mental  motion. 
The  mechanical  force  evinced  by  the  human  machine  (either  in  carrying  on 
its  internal  movements,  or  in  acting  on  external  olijects)  is  jirobably  propor 
tioned  to  the  amount  of  albuminates  which  can  be  digested,  absorbed,  and 
properly  applied  in  nutritioji.t  The  means  of  ijicreasiug  force  by  augmenting 
the  al>solute.  supply  of  albuoiinatcs,  *.*?.,  of  increasing  digestive  power  in  the 


*  1  nctul  Imnlly  say  ihnt  alrentiftf'on  liygieno  nliotild  not  )h>  ow  on  dirt ;  liyutcDe  iit  only  tlif 
applir.-itioti  of  the  [iriiicinlMof  dwi  to  the  injiirnvfiii«nit  iuid  prf-wnuti'tn  'tf  li«*aUli.  Hut  I  have 
liccn  "l.lijjefl  to  t;o  u  little  iiiort*  into  diet  tlian  ^«oulll  otlwrwise  W  inM.c*girj-,  a«  many  >jooks 
are  not  ii4*ow*iIiIp  t*t  nmiy  iiiedim!  offinrii, 

t  Sfe  nn  tlitu  j«iihie(-t  Llr  tvori  r'tnvfiiir'd  Lpctun  "  On  Uie  Food  of  Man  in  Relatiuu  to  hi* 
lawful  Work."    Etfinburgli.  IStir.. 
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stomach  and  intestines,  formative  power  in  the  nitrogenous  tissues,  and  elimi- 
xuUing  prooGBBCB  in  the  after  stages,  is  one  of  tlic  highest  problems  in  physio 
log3r.  All  tlie  three  ports  of  the  process  hare  to  be  balanced,  so  that  one 
shall  equal  the  other,  otherwise  health  is  destroyed.  It  is  only  when  the 
great  processes  of  digestion,  respiration,  and  elimination  are  in  proper  co- 
lelfition,  that  we  have  the  higheet  development  of  force  which  the  individual 
can  manifest.  Digestion  may  be  imperfect,  or,  being  perfect,  the  tiasues  may 
not  be  able  to  apply  the  material,  or,  applying  it,  the  disintegrating  processes 
may  l>e  insufficient.  Hcncfi,  we  may  have  half-digested  food  in  the  stomach 
and  into^inua  producing  irritation  ;*  or  an  excess  of  albuminous  matters, 
which  the  tissues  cannot  appropriate,  in  the  blood,  or  imperfectly  oxidised 
products  of  diaintegratioii,  falling  short  of  the  two  substances  which  are  the 
normal  ends  of  didintegratiuii,  un.^  and  carbonic  acid.  And  there  can  be  no 
doubt  that  many  of  the  diseases  which  receive  no,  or  an  imperfect,  nosological 
name  are  of  this  description.  The  means  of  increasing  the  proper  adaptation 
of  albuminat^a  muRt  be  chiefly  sought  by  increasing  the  amount  of  the  other 
rabstances  which  form  parts  of  the  nitrogenous  tissues,  especially  fats  and 
some  salts,  but  principally  by  increasing  the  supply  of  oxygen  t  by  exercise, 
which  augments,  at  the  same  time,  absorption  of  oxygen,  elimination  of  car- 
bon, and,  in  a  less  degree,  of  nitrogen,  and  the  circulation  of  the  blood.  Or 
indirectly,  it  may  be  obtained  by  lessening  the  supply  of  starches,  wliich  a|>- 
propriate  the  o.xygen,  and  thereby,  to  some  extent,  save  the  albuminous  Us- 
mum  and  tht;  faU  from  di.sintcgration.  The  precise  limit  of  the  digestion  and 
absorption  of  albiuninatesi  in  men  is  not  yet  known,  and  must  e>'idently  be 
atfected  by  various  circumstanco^  ;  not  only  by  the  kind  and  cooking  of  tho 
albuminates,  but  by  the  movement  of  the  intestines,  the  rapidity  of  the  circu- 
lation, and  the  supply  of  oxygrn.  Ludwig  states  that  a  pttund  ul  albumo.n  lan- 
not  be  absorbed,  but  Hammond's  experiments  give  a  higher  amount  ;  tu  one 
experiment  he  actually  absorbed  in  twenty-four  hours  27  "8  ounces  of  albiuuen 
(=  1933  gmins  of  nitrogen). 

The  lessening  of  the  supply  of  albiuuinates  Itwls  t*>  a  decline  of  force  ;  and 
if  the  supply  is  entirely  cut  off,  the  decline  is  very  rapid.  It  affects  the 
muscular  system  first  and  chiefly  (both  the  volxmtary  and  involuntary'-,  includ- 
ing the  heart),  and  at  a  much  lat^rtlate,  the  men.tal  powers.  This  rt^tdt  may, 
to  a  certain  extent,  b<,*  delaycti  by  an  increase  in  the  sujiply  of  fats  and 
starches,  which,  by  alworbing  oxygen,  limit  the  disintegnUion  ;  of  course,  by 
perfect  rest-,  tho  loss  of  nitrogenous  substances  may  also  1»  delayed,  so  tliat, 
if^  under  any  circumstanue>»,  tlie  supply  of  nitrogenous  substance  falls  short, 
tho  structure  of  the  body  may  be  kept  in  a  hfNiItliy  state  ibr  a  longer  time 
than  would  othen\*iRe  be  the  case,  by  a  large  BU]»ply  of  non-nitrogenous  sub- 
stances, and  by  rest.  And  these  principles  can  be  ajiplied  in  trentment,  so 
that  the  albuminous  tissues  can  be,  to  a  certain  extimt,  brunght  under  our 
coutnd  by  n  judicious  iuhtjUation  of  diet  and  ex(;rci8e  alone,  without  the  em- 
ployment of  dnigs.  Tlie  use  of  drugs,  however,  is  a  point  of  tlie  greatest  in- 
terest and  importance,  especially  in  aiding  tlio  two  ends  of  the  scale — primary 
digestion  and  elimination. 

The  nitrogenoas  aliments  also  contribute  to  animal  heat,  by  oxidation, 
after  they  Iwvo  formed  parta  of  tiasnes  ;  but  probably  not  before,  as,  so 
far,  analyses  do  not  show  any  higher  oxidation  of  muscular  and  nervous  sub- 


•  Tlie  taxe»  iUen  cuiitaiu  a  lai^  UDOiint  of  nitrugeii.  This  in  more  common  after  vcfictablo 
thiin  nninial  nlbuDiinates,  u  tho  latter  smiu  nioi«  easily  digested,  though,  oven  in  Ihc  dr^, 
thorn  in  a  limit. 

t  Tliore  am  thrrfi  factnn  in  natrition,  vU.,  the  tiwue  which  MtraotA  the  an>uminaio ;  the 
nlliiiiiiiimto  itwlf  f-arrirrl  in  the  hlood  to  the  tiitmio  ;  and  the  nx>nen  whirh,  hv  removing  \hv 
iwd  tiiftterin!,  MmMeA  the  tiHiUP  to  renovate  itaoU  Ity  nttractinp  more  mitritivr  siip|»ly. 
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atencca  over  bloocl,  albumen,  or  the  alimentary  ()rincjpl(\'*.  Tlie  nmoiint  of  oxi- 
dation is  not,  however,  ^^nmi  ;  and  it  i«  usually  wiipposeil  thut  il'  nitrogenous 
mibatAnces  ore  given  aloue^  u  mueh  Urger  suj^ply  must  be  take]i  to  supply 
animal  heat. 

2.  The  fatty  nlimentfl  arti,  liVc  the  nitrogenous,  Iwitli  jtlasticand  heat-giving, 
Tlioy  are  essential  to  the  formation  of  Ixtth  mu.sciilar  and  nervotw  tissues, 
especially  the  latter  :  and  it  is  remarkable  how  much  earbonic  acid,  derived, 
it  is  Iwlieved,  princifwilly  from  fiit,  Is  given  off  dnrin;^  muscular  action.  Like 
the  uitr(»jjeuuU8  substances,  tliey  are  osseutial  ti>  tlie  pruthK^tion  of  nieohaniea! 
force,  either  ilircctly^  or,  perhaps,  more  probably  by  aiding  the  fonnation 
of  tissue ;  and  it  is  curious  to  observe  how  intiuiutcly  e(iime<!ied  the  nitro- 
genous and  fatty  substances  are  in  man^'  of  the  fuods  whieh  have  eoine 
into  most  general  use. 

AVljen  it  is  wished  to  augment  mechanical  force,  the  fats  must  be  augmented 
like  the  nlbumiiiatea  Their  digestion  and  absorption  is  not  so  difficult  as  in 
the  case  of  the  nitrogenous  substances,  and  their  eliiuiimtion  is  easier,  since, 
if  not  got  rid  of  by  the  formation  of  carlxun'c  acid,  they  are  Btored  up  in  the 
body,  and  form  a  collection  for  future  use.  Tlie  animal  fets  appear  easier  of 
absorption  than  tlie  vegetable.  Berths*  foiind  that  in  nddition  to  the  fat  in 
his  ordinary  diet,  ho  could  absorb  30  grammes,  or  1*069  ounces  of  cod-liver 
oil,  butter,  or  other  animal  oil  ;  in  some  instances  IJ  ounces  were  absorbed. 
Of  veget-uble  oils  only  20  gramniee,  or  0  7  ounces,  were  absorbetL  ^^'ben, 
in  exi»erimeDt«  with  ciid  liver  oil  40  grammes  were  take-n,  31*5  were  ab- 
sorbed, 8*5  pafifted  by  the  bowels ;  when  fiO  grammes  were  taken,  48  were 
absorbed  and  12  passi'd.  But  when  he  took  60  grammes  daily,  the  amoimt 
of  fat  in  the  fjecaM  gnulually  increased,  until  50  grammes  daily  passwl  olf  in 
that  way.  In  the  dog,  however,  Bisehoff  and  Voit  found  that  250  and  300 
grammes  (8*8  and  105  ounces)  of  butter  wenj  easily  absorbed.  Curing  the 
digestion  of  the  lats  they  are,  probably,  in  part  decomposed ;  and  the  ^tty  acids, 
like  the  acids  derived  from  the  starch,  must,  to  a  certain  extent,  antagonise 
the  introduction  of  alkidi  in  the  food.  The  relative  proportion  of  fiat  to  al- 
buminates in  the  be«t  ilict  (xiz.^  that  which  is  most  easily  digested,  and,  at 
the  same  time,  produces  the  greatest  mechanical  force),  appears  to  be  as  1  tt» 
2,  or  as  1  ^  to  2. 

3.  The  stATches  and  sugars  ai€  supposed  to  \ie  entirely  bojiUgiving,  and  not 
formative  (respiratory,  and  not  plastic) ;  but  so  great  is  the  obscurity  of  this 
part  of  physiology,  that  it  is  impoasible  to  be  quite  certain  of  this.  It  seems 
undoubteil  that  they  are  more  easily  attacke<l  by  oxygen  than  either  the  albu- 
niinates  or  the  fats,  and,  therefore,  that  they  save  these  constituents  irom  too 
rapiil  disintegration.  Whether  the  starches  at^ually  form  fat  in  the  human 
b«xly  is  still  ditubtful.f  By  a  judicitiua  employment  of  them,  the  elimin- 
atiun,  and  perliaps  the  formation,  of  the  albuuiinatfis  and  fetty  tissues  c^n 
be  modilied  ;  and  it  is  evident  that  this  principle  will  enter  largely  into  the 
treatment  of  disease.]; 

The  constant  introduction  of  an  excess  of  aUcaK  in  the  food,  and  the  con- 
it  production  of  acid  from  tlie  food,  cause  a  singidar  alternation  of  acid 
d  alkaline  Uiiids  in  the  l>ody.  This  is  probably  esi>ecially  connected  •with 
e  metamnrphoHis  of  atan;h,  which  causes  the  p^>duction  oi*  lactic  acid  Lactic 
acid,  in  the  prtvsfnce  of  albumen  and  certain  salts,  seems  to  have  the  power  of 
deeom])osing  salts  containing  stronger  acids  than  itself ;  then  being  absorbed 


•  LudwiK'a  PIivHio.  hnnt!  ii.  p.  668. 

t  In  IWfl  Ust  eihtion  Ludwig  Hccms  to  admit  that  thej-  will  fonn  fat-PAy*.  ties  Unttcketit 
Uind  ii.  p.  603. 

Z  TluB  hu  louK  Imwd  known,  antl,  to  some  eiteot,  |»ractically  employwl. 


from  the  place  where  it  has  aideil  in  Retting  free  some  potent  acid,  and  oAiried 
away,  tlie  lactiiU*  of  the  alkali  is  decomposed,  a  carbonate  is  formed,  ami  the 
alkalinity  of  th(!  Vhly  is  again  reatored.  llie  exact  amount  of  acid  produced 
in  the  body  with  and  without  stATch  has  not^  I  believe,  been  at  present  de- 
tiirmined. 

If  the  starch  foodd  thus  greatly  influence  the  acidity  of  the  body,  we  can 
perceive  another  reason  why  they  should  eater  into  the  coni{>ORition  of  a 
perfect  diet.  Their  relative  amount  to  uitrotccnotLs  Rulistances  in  the  bent 
lUeta  is  aa  2^  or  3^  to  1. 

4.  Tlie  aafte  and  wat-cr  arc  as  esdcutial  as  the  nitrogenous  Bubstancca.  lime, 
cliiefly  in  the  form  of  phosphate,  is  absent  from  no  tissue  ;  and  there  ia 
rettflon  to  think  no  cell  growth  cau  go  on  witliout  it ;  ctrUiinly,  in  morbid 
growths  which  are  overgrown,  and  in  rapidly  growing  cells,  it  is  in  large 
amount. 

Whether  magnesia  is  equally  imi>ortAnt  for  cell  grtwtli  and  tissue  life  is 
less  certain.  Both  lime  and  magnesia  are  essential  tor  liune  growth  and 
repair;  and  there  can  be  little  doubt  that  the  judiclotis  abstraction  or 
employment  of  these  will  form  an  important  part  in  the  treatment  of  bone 

CU8BllSe& 

Potash  and  scxla,  in  the  forms  of  phosphates  and  chlorides,  are  equally  im- 
portant, and  would  seem  to  be  especially  concerned  in  the  molecular  ciurenta ; 
fonning  parts  of  almost  all  tissue^i,  they  are  less  fixo<l,  so  to  speak,  than  the 
niagneftiau  and  lime  salts.  It  is  also  now  certain,  that  the  two  alkalies  do 
not  replace  each  other,  and  have  a  ditFerent  distribution ;  and  it  is  so  far 
observable,  that  tlie  potash  seems  to  be  the  alkali  for  th^  forme^l  tissues,  such 
as  the  blood  cells  or  muscular  Hbre  ;  while  the  soda  salts  are  more  largely 
contidued  in  the  intercellular  fluids  which  bathe  or  encircle  the  tissnea.  The 
employment  of  these  two  alkalies  in  nieilieinc  is  great,  and  will  no  doubt  be 
based  hereafter  on  more  certain  principles  than  we  now  possess. 

The  chlorine  aiul  phosphoric  acid  liave  alto  very  peculiar  projierties ;  the 
former  apparently  being  easily  set  free,  anfl  then  giving  a  very  strong  acid^ 
which  lias  a  special  action  on  albaminate^,  and  the  latt4?r  having  remarkable 
e^ombining  proportions  with  alkalies,  liotb  aiv  furnished  in  almost  all  foo*i  ; 
the  chlorides  of  S4)dium  also  separatt-ly.  (.'arbouic  acid  is  botli  inln:iduoed  and 
made  in  the  Byat^jm,  antl  probably  serves  many  uses.  Iron  is.  of  course,  also 
essential  for  certain  tissues,  and  in  sniaU  quantity  is  found  almost  in  every 
tissue,  and  in  over}'  food.  The  Bulphur  and  phosphorus  of  the  tissues  appear 
to  enter  especially  as  such  with  tlip  alhuniinatea. 

Some  salts,  es|>ecially  those  which  form  carbonates  in  the  system,  such  aa 
the  lactates,  tartrntos,  citrates,  and  acetates,  give  the  alkalinity  to  tho  system 
which  seems  so  necessary  to  the  integrity  of  the  molecular  currents.  The 
state  of  malnutrition,  which  in  its  highest  degree  we  vaW  sciirv}',  appears  to 
follow  inevitably  on  their  absence ;  ami  as  they  exist  chiefly  in  fresh  veg»- 
tables,  it  is  a  well-know^l  rule  of  dietetics  to  supply  these  with  great  care, 
though  their  nutritive  power  otherwise  is  small. 

The  amount  of  absorption  of  the  salts  varies  evidently  in  different  persons  ; 
about  30  grammes,  or  463  grains,  of  chloride  of  sodium  can  be  absorbed  by 
most  persons  ;  but  if  a  larger  i|uantity  be  takeu,  the  excess  usually  appears  in 
the  foeoes.     Iron  is  evidently  absorl>erl  in  small  amount. 

Such,  then,  being  the  general  principles  of  diet>  the  points  to  be  considered! 
in  a  complete  treatise  on  hygiene  would  be — 

1.  The  quantity  of  tlie  dilferent  classes  require*!  for  persons  of  different 
sexes  and  ages,  during  and  after  the  perio*!  of  growth  and  j)regnan('y.  and 
under  all  ordinary  conditions  of  life  and  climate. 
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2,  The  detenuinatiou  of  the  btwl  articles  of  food  in  uuch  class,  imd  thu 
quality  uf  thosfi  sul>stancoB ;  and  whetlior  or  uot  they  are  tit  for  focxl,  nnd  are 
in  any  »>iy  altered  or  ItUsifiwL 

3.  Their  digestibility,  and  the  heat  mode  of  cooking  them,  so  that  they  may 
he  KUpp!ii**l  in  the  U*!>1  form, 

Diyivlihllily  do]ienf.ls  on  biillc,  cohosion,  due  a<baixturc,  and  variety. 
Cooking  is  int4anU'.il  riapecially  to  lesson  cohesion,  and  to  soften  tissues,  so  that 
they  may  be  broken  up ;  and  to  add  flavour,  which  may  aid  appetite  and 
dijreation. 

Whtni  thi'w  tluii;^^  have  been  determined,  till  other  i)oiiit*t  depend  on  the 
person  tjikiiig  the  food,  lie  can  aid  nutrition  by  proper  mastication,  and  by 
such  habits  and  customs  as  are  known  to  have  a  good  effect  on  the  changes  of 
tissue. 

The  object  of  this  work  prevents  so  large  a  treatment  of  this  subject,  and  1 
muflt  therefore  consider  only  those  subatanees  which  lorm  part  of  the  food  of 
the  soldier ;  but,  as  far  as  is  jH>SHiblei  I  sliall  do  it  in  the  above  order. 


SECTION  II. 

THE  FOOD  OF  THE  SOLDIER— ARMY  REGULATIONS. 

The  Aniiy  Me<lical  Kej^idatious  place  the  food  both  of  the  he-althy  and  sick 
soldier  nmicr  the  oontml  of  tlie  medical  offic(T.  He  is  directed  to  ascertain 
that  the  rations  of  the  healthy  men  are  good,  and  that  the  cooking  is  properly 
performed  (Wtjuhitumn^  pp.  29,  30,  42,  51,  7l>)  ;  the  amount  of  food  for  the 
sick  is  expressly  fixed  (p.  69).  On  taking  the  field,  the  principal  medical 
officer  is  ordered  to  advise  on  the  subject  of  rations,  as  well  as  on  all  other 
points  affecting  the  health  of  the  troops.  It  will  thus  be  seen  that  a  great 
responsibility  has  been  thrown  ou  the  Medical  Dejiartment,  and  that  its 
mianbnis  will  bi?  cjdleJ  ufhon  to  give  opinions  on  the  quantity  of  all  kiutltJ  of 
fiHxl  snpplit'il  t^j  soldiers  ;  the  composition  of  diet ;  on  the  quality  ami  adul 
teratioTi  of  the  ilifTerent  articles  :  and  on  thnir  cooking  antl  prrjianiLiou. 


(^rANTTTV   \NI»  f'oMPoSITIftN  OF  FoOD  FOR  Hf.AI.THV  MfN  OF  TITR  Sni.PIKRs' 

AoE  (20  TO  40). 

Although  it  is  not  jsossilile  to  determine  a  priori  in  any  partic\dar  person 
how  much  food  is  sutticient  for  eojuplete  manifestation  of  his  possible  power. 
it  is  of  ini|>ortance  to  fix  the  average  amount,  as  in  the  Army  and  Navy  (ixed 
qimntitiee  of  food,  or  rations,  must  evidently  be  iiisued  ;  and  their  sufficiency 
or  otherwise  can  only  Im'  ktiown  by  reference  to  average  quantities.  In  ditfer- 
ent  cases  the  amount  of  food  required  varies  according  to — 1 .  Activity  of  the 
bodily  and  mcntjit  functions  ;  2.  The  (Hgfj^libiiity  of  the  f(»o(I ;  3.  The  size  of 
the  bndy,  thougli  this  is  probably  a  matter  of  less  moment ;  4.  The  composi- 
tion (tf  the  hfxly,  whether  chiotty  bmiyj  muscular,  or  fatty. 

In  fixing  the  amount  nf  a  ration  fr)r  a  lai-ge  Viody  of  men,  it  should  satisfy 
the  mnjority,  and  tihoidd  err  on  the  side  of  excesw  rather  than  defect.  More 
evils  result  from  under  than  over  feeding.  Even  with  a  liberal  ration  there 
will  alwavH  be  found  in  a  regiment  of  1000  strong  some  for  whom  it  is  in- 
sufficient. 

A  man  of  average  size  and  activity  will,  under  onlinary  conditions  of 
moderate  work,  take  in  twenty  four  hours  from  3\ith  to  ^J^{h  of  his  own  weight 
in  solid  and  lifpiid  food.  In  thifl  country  he  will  take  akjut  40  ounces  (i.e.  with 
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nn  average  range  of  from  34  to  46  ounces)  of  yocalltMl  aoliil  food  (lireaii, 
meat,  &c),  antl  from  50  to  80  ounces  of  water,  making  in  ail  from  80  to  120 
oiuicea  by  weight  of  ingeata.*  Hie  ratio  of  the  Bo-cdlled  solid  to  tlio  liquid 
foml  varies  greatly.  In  most  caswe  it  is  1  to  2,  l>ut  in  houhi  only  1  to  1. 
Gn^at  >n>ilily  actiWty  renders  necessary  a  large  increase  in  the  solid,  but  seems 
to  i-oi'tuire  a  less  inci-urtMi  iji  the  li^iuid  food. 

Tlie  so-cvalied  solid  food  contains  a  certain  percentngo  of  water;  if  wo  elimi- 
nate thin,  antl  consider  only  the  anhyilrous  or  watt-r-fit'c  food,  we  find  the 
amount  in  twenty-four  hours  to  })r  on  an  average  for  he-althy  nien  from  19  to 
26  ounces.     Putting  the  case  in  this  way,  the  average  amount  i.s  tliou — 

Water-free  food, 22  to  23  ounces. 

Wat«r, 60  to  90       „ 

The  relative  amount  of  the  water-free  focxl  to  water  is  usually  as  1  to  4,  or 
»  1  to  5. 

Assuming  the  average  to  be  23  water-free  oxinces  daily,  and  the  mean 
weight  to  be  150  fl),  the  iKxly  receives  yi^^th  of  its  own  weight  in  water-free 
solid?*.  Tlie  nmge  in  different  jwrsons  is  from  ^V^^  ^^  TSTt*^^^  '**  ^®  body 
weight.  Each  pound  weight  of  the  hotly  receives  about  Ol.")  ounces  (range 
from  0*1  to  0-2  ounces)  of  water-free  food,  and  0*5  ounces  by  weight  of  water 
in  twenty -four  hours.     But  thiw  amount  tlitiers  in  re^t  and  in  activity. 

The.  following  table  gives  tin?  iiverage  amount  for  men  of  mean  height  (5 
feet  G  to  5  feet  10)  and  weight  (140  to  IGO  Ih),  under  diflerent  conditionB  of 
activity : — 

A  man  will  take  on  an  average,  in  twenty-four  hours — 

Woter-free 
food  in 
ounces  avoir. 
^Vhen  nearly  at  rest,    .         .         .         .         18*5 
When  in  moderate  and  usiial  exercise. 


Wat«r  in 
uunctut. 


Under  great  exertion,  . 
Undergoing  enormous  exertion, 


23 

26  to  30    I 

f  30  to  36     1 

\  or  evtm  40  | 


70  to  90 
70  to  90 
80  to  100 

or  more. 


uncertain. 


These  are  all  averages,  and  there  is  a  wide  range.  From  day  to  day  a  man 
takes  different  amounts.  Much  ilepfinda  also  on  tlie  kind  and  digestibility  of 
footl.  A  larger  quantity  of  iiidiget»tible  food  is  taken  ;  much  is  then  lost  by 
passing  out  undigostud  by  the  bowels.  ( If  tlin  water  about  f tlis  or  ^ths  is 
taken  as  water,  thn  rest  is  contained  as  wat<T  iu  the  so-called  solid  food. 

It  is  most  imiRirtanl  to  fully  umlerst^iinh  that  if  more  work  is  reijuired  from 
a  man  his  food  mu.st  Iw*  increased  in  iirujmrtion.  If  it  is  not,  one  of  two 
results  follows  :  the  man  ceases  jjart  of  his  Wijrk,  uud  his  usefulness  as  an 
agent  of  force  lessens  ;  or  he  continues  his  work,  hut  at  the  expense  of  his 
tissues ;  his  weight  IcAsons  and,  at  a  certain  point,  which  is  not  yet  deiined, 
all  morbific  caosos  (malaria,  contagions,  cold,  &c.)  begin  to  net  upon  him 
more  easily. 

Amount  of  NUrogeny  Carbon^  and  Suits. 

The  phenomena  of  nutrition  are  owing  to  the  various  chemical  interrhangcs 
of  nitrogen  and  carbon,  with  the  concuiTont  iuflueuces  of  oxygen  and  hydrogen 
(cliiefly,  though  not  entirely,  in  the  form  of  water)  and  of  various  salts. 

•  In  two  of  the  mosl  autivc  men  I  hovf  ever  knnwii,  wlionc  TimkI  and  drink  I  flvlumiinrd  vpr>' 
«:&refuUy,  I  founii  the  totAl  aniuunt  nf  itnlid  oxvX  liipiid  food  waif  ^\^  (Utd  jiVt  ^^  ^l*^  Txvly 
wciffht 


I 


A  mail  of  moan    lieiglit,   weight,  iiiid   ftc'tivity,   nHjuia-ii  in  twcutv-four 
hours* — 

Nitroj;cii,  about     ....  250  to    iJ/iO  grains. 

Carlion,        ......  SfiOO  to  .5000      „ 

Salts,  „         .         .         .         .  401) 

Chlorine 120 

Phoephoric  acid,   ....  50  „ 

Potaah, 40 

Soda, 170 

Iron,  ? 

Linie, ? 

Magnesia,     .....  t 

Or^anii:  acids?      ....  t  „ 

llie  amount  of  Halts  cannot  be  fijtod  at  profient ;  the  quantity  of  chlorine 
and  pho5<|>horic  acid  i.s  jindvably  near  tho  truth,  but  the  amount  of  ]iotft.''h. 
linio,  jind  magnesia,  and  even  sodn,  is  vury  <lonlilful.  Few  pierfoct  di.4i?rmiim- 
tioiifl  iiAvo.  hoen  made  of  thn  potash  ;  and  as  it  is  unrrrtain  how  much  of  tho 
limo  and  magnesia  present  in  tho  inUstinal  dinchargea  i«  owing  to  elimin- 
ation, or  simply  to  the  remains  of  f*xtd,  it  is  obvious  tliat  at  pn^sent  we 
cannot  fix  thoir  r|uantitie,<».  Tho  preci.si?  amount  of  iron  is  d«>ublful.  One 
difficulty  is,  that  the  amount  i-eijuired  is  judged  of  by  tho  lunount  cbiiiiuati'd  ; 
some  of  the  quantity  pii>*aing  out  by  skin  and  lunpt  and  kidneys  may,  how- 
ever, be  mere  sur])lus!ige,  and  liave  never  been  actually  employed  iii  niitrilidii. 
With  regard  to  the  relative  amounts  of  nitrogen  and  ciirhou  ref|nired  for 
the  human  body,  the  mo.^t  perfect  experiments  yet  made  are  by  John  Kanke. 
In  a  fttjito  of  reiit  the  relative  amount  of  nitrogen  and  carbon  varied  U'tween 
1  N  to  II  C,  and  1  N  to  15  C.  Tlie  absolute  amount  (weight  of  pei-son 
160*6  n>  avoir.)  waa  240  grain.s  of  'S  to  3.531*4  grains  (807  ounces  avoir.) 
of  C,  to  exactly  maintain  the  weight  and  tho  balance  l>etww»n  ingt^ta  ami 
egeeta.  According  to  Gasparin's  calculations,  a  man  weighing  141  lb.  wilt 
Require  in  grains, 

Nitrogen.  Cirbon. 

During  rest,       .  .  198  4152 

,»      exertion,  395  484 1 

The  ratio  of  these  numlwrB  is  rather  ditTorent  from  thoee  of  Knnkn. 
rest   there  was  1  N  Ui  21  ( ■  ;  and  during  arti^nty  1   Is  to   12  C. 
average  alxmt  f  tha  of  tho  carbon  are  given  in  the  ."Jtaivhe-s  and  Tats,  and  Jth  in 
the  albuminate  but  the  ratio  vanes  a  good  deal. 


During 
(_>n  an 


Amofint  of  Nitrogcmmh  and  Carboni/ertme  Food. 

When,  insteml   of  si)eaking  of  nitrogm  and  carlion,  we  speak  of  nitro- 
lOUfl  and  carboniferous  food,  the  proportions  come  otit  differently.+     One 
part  of  nitrogenous  food  to  from  3  to  6  parts  of  carboniferous  (1  to  4  being 


L 


•  DrEdwanl  Srnilb  hu  fi^iven  aome  yery  tntenwting  tatilcs  showinjj  the  wnoimt  of  carl'on 
and  nilm^'pn  tAkcu  tiy  tbc  Lancashire  opsrBtivea  in  tlic  time  of  tlii.-  coUim  faiuine  tii  18t)*i,  I'he 
rfftily  ci'ti8uni|itioii  wan — for  iiin^lR  males,  4588  fnniii.s  of  t::trlK>ii  nml  215  of  uitnven.  oiii)  for 
■iDKii*  feiiialui,  il76S  gmint  nf  rarlmn  and  166  nf  nitrn;;cn.  Mdrriwi  adults  Bpl>«'Ar  to  havi*  taki-n 
leM,  dnuhtlrtw  from  thi-  ndditioiiid  call^  on  their  tiieauk.  Tbu  dtniiautiuu  of  imtritiw  «luiiieiitti 
ap|ie«n  to  hr  chiefly  in  the  nitrogen.  I'he  diet  waa,  therefore,  far  from  the  utarvation  point,  no 
far  aft  Dutritirm  U  lYincpmed. 

t  I  hnvr  uot  hf  re  iiimhI  tlio  tr.rm  pla*tic  and  respiratory  fond,  a.n  an  error  in  involved  whtti 
nch  wunls  Oft  uwd  in  the  iwual  seiise.  Liebig's  pimd,  and  in  the  aliatract  true,  pliyniolnt-ji-al 
gfneraliKatiftn  cannot  he  npiilic*!  in  the  Rla»nficatiou  of  diets.  The  platilic  nml  rcHpiniioin 
actinna  in  nutrition  can  i*  aiistractitlly  diBcaased,  Imt  tt  is  qucationattle  if  mo8t  iirlicleM  at  ItHwl 
tatMl  jicrfiapK  all)  are  not  boUi  plaatie  and  re«pimtory. 


KOOP. 


Carhouiferous  subtUncca 
per  cent.,  reckoned  acatauch.* 

2016 
52-8 
71-5 
85-6 

23-6 
fi2-4- 
58-32 
13*88 


Uir  auAa},  fonua  Uie  usual  pro}>ortion  in  apparently  all  nations,  and  it  u 
iadeed  rcinarkabli:  how  llu^  nitio  is  jm-rtcrvMil  in  tliHiTcnt  countriea.  The 
Collowing  table  sIiuwk  ihu  aniuiiiit  ol'  iiitroi^^iituits  aJid  uuljunifiTous  fc>ofl,  if  tbo 
nnmbore  given  in  tho  table  for  culouktitig  diet  (p.  149)  aro  wlopterl.  A 
similar  table  luis  been  given  by  Letheby  iji  liis  instructive  i>n]ter  rewl  before 
the  Sffciety  of  Arts  {Jounfnl  of  (he  St*cie/j/  of  Art  ft,  March  1857).  The  nmn- 
bera  ore  a  little  different : — 

Nitrogenous 
nubstAiicM  per  cent 

Beef,       .         .         .         Ifl 

Bre*l,     ...  8 

Flour,     .  14-6 

Rice,       ...  5 

Potatoes,         ,  rs 

Peas.       ...         24 

Cheese,  .         .         .         33*5 

Milk,     .  .  4 

If  it  bo  desired  to  calculate  the  amount  of  nitrogen  ur  c«rl)on  in  tbese 
articles  i'  ^-^^^  "^^  done  very  Riinply  : — 

1.  NUrtujen.  —  Divide  the  nitnigenous  substance  by  6*3,+  the  result  is 

nitrogon;  c.rj.  beef  =15  nitrogenous  substance  per  cent,  therefore — 

15 

g72=2'38  per  cent,  of  N. 

One  ounee  (437*5  grains)  of  an  albuminate  coutains  G9'44  grains  of  nitro- 
g(^u.  Multiply,  then,  09*44  by  tho  number  of  ounces  of  nitrogcnoiiij  8ul> 
iitanc*%  and  the  result  in  giuins  of  nitrngen. 

2.  (-/irbon. — Multiply  the  amoiuit  of  fiit  by  "79,  the  result  is  carlxin  ;  mul- 
tiply the  uniouut  of  starch  by  '444,  the  result  is  carlvon  ;  add  the  two  results. 
If  iiiHt4.'aii  of  Btitrch  or  cane  or  gnipe  sugar,  or  iK'L-tiu,  therrj  is  niueh  milk  in  the 
dirt,  tlie  amount  of  lactin  in  the  milk  eliould  be  calculated  (see  cliapter  on 
Milk),  aiul  then  multiplied  by  '4  iustuad  of  444,  as  lactiu  cuntaiiis  only  40 
|Hrr  «*nt.  u(  curlnju. 

I  Jut  it  inujit  l»5  understood  tliat  there  is  also  53  5  per  cent,  of  carbon  in 
llw!  nitrogim'fiia  Ku]>stiiuc,eB.  Multiidying  any  albnmiuoid  substance  by  *536 
wilJ  givft  thn  amount  of  carbon  ;  c.fj.  in  100  ounces  of  meat  there  are  15 
tmtitjm  iA  nitrftgcnouM  matter,  and  these  15  ounces  contain  (15  y  '535  =  )  8 
imM^sm  f4  farUiD.  It  may  make  tlie  calculation  easier  to  remember  that  I 
fmt»e»  (4S7'5  grains)  of  fat  cuntaiias  345*02  grains  of  carlKin ;  1  ounces  of 
tlUfrh  f/mtains  104'2  grains  of  c,arlx)n  ;  1  ounce  of  albuminate  contains  233 
$Crmirm  t/t  *»rU>n.  If  the  number  (.►f  ounces  is  niultiitliud  by  these  numbers, 
th*r  •iiwriiht  <»f  carbon  lu  grains  is  giviiL 

If  tb«  amoujit  of  carbon  in  tht^  fat,  i^tiLrch,  and  albuminoid  matters  be  added, 
wr  olftain  tlio  total  amoimt  of  carbon  in  the  diet  under  examination. 


r«t 


Wtwn  r«t  i«  to  1m  reckoDtMi  as  starch,  it  is  eoniii(1f-re<)  that  1  part  uf  tai  =  2'4  itarch ;  tbe 

U  tlinreforu  luultipUed  by  S*4,  and  added  tu  thu  uriiouiit  tif  dtan^h.     Tbo  rrasoa  of  Uds  is 
u  by  cuiiipanug  the  compoajtion  or  fat  and  Btarch  :— 

Ffrt.  btarch. 

Carbon,       ...        7ft  44*44 

Hydrogen,  .       .       .       .       U  6- 17 

Oiygtm,      ....        10  4939 


100  100 

Fat  wiU  demand  290834  parts  of  0  to  cuhvurt  all  the  carbon  into  carbonic  add. 
drnmrKl  only  IIS'834  parla.    These  nuinbeni  are  Ut  vmih  otlier  aa  2*4  to  I. 
t  'I'ltii  nutii(>er  ia  olitiiuHl  by  aMuming  the  altiumioouEi  Hulwtancea  to  be  meat,  Um 

100 
nf  ttliicb  contftiun  16-84  '/.  of  N,  aeconling  to  Strockcr ;  tliertjfore  wr^gi  =  6'31- 


Starcfa 


QUANTITY  OF  FOOH. 


u: 


Amount  of  ihe  Fnvdamp;niul  Dideitr  PrhiHpfes. 

As  already  stated  diet  njuist  not  )»b  considunid  only  in  relutiuii  to  it«  aiiiomit 
of  nitn>gun,  carbm,  hydro^un,  und  sidts.  The  form  in  which  tht«i»  plfnienta 
oxirtl  in  of  great  moment,  and  it  would  thereforo  apiKtar  tliiit  the  [tbysicuil  con- 
dition of  the  fooil  18  6«M)nd  only  in  iniportiincc  to  ita  uUiiuak*  ohtriiicid  con- 
Btitution,  antl  it  is  tlicreforc  nt  prt*.«ent  of  the  ;^i_'atest  pmoiirjd  importance  U) 
calculaU?  the  amount  of  the  fuuduiiR'ntiil  dictntic  priij<  iph^ti.* 

It  now  sw!ni8  certain  tliat  tlif  faU  and  staroln-.^  an^  not  iiilti'chftng04dtlo  ; 
that  ww;h  clai*8  liiw  its  own  i)art  to  play  in  nutrition  ;  and  thcivfun.'  it  is  M'l-ong, 
in  calculating  diets,  to  confound  Ktarchcs  and  fata  under  the  one  common  term 
of  carbonifennis. 

The  mean  aiunuJit  nf  thi'  four  classes  of  solid  aliments  has  been  detonnined 
bysnvcnd  [ihysioln^^iyts ;  hut  many  more  experimentB  are  nectled  to  get  a  true 
uvera^e.  The  f(.>llowin^'  table  is  taken  fnmi  Moleschott,t  the  greatest  autho 
rity,  at  presimt,  on  tliis  ])oint. 

Water  and  food  rwjuired  daily  for  a  working-mau  of  averago  height  and 
weight : — 

Oancn  avoir. 
I  0£.  =^  4S7*6  grains. 

4-587 
2'964 

14-257 
1-058 


timraiiHis. 

Albuminous  substances, 
Fatty, 

Carbo-hydrates,     , 
Sultd  (ail  kin.Is),   . 

130 

84 

404 

30 

Water, 

648 

.       2800 

22-866 
98-580 


3448  121-446 

Dr  Lyon  PlayfairJ  has  calcidated  the  following  amounts  from  a  considonir 
tion  of  many  diets. 

Amtmnl  in  ouriMK  {avtiir.)  and  tenlh/i  of  nnnre^fnr  Afntf!  Adulfit. 


I 

I 


.is 

«  o  a  a  x 

Dii;t  in 

Adults  in 
full  health, 

AilultA  in 

AdnlU  in 

hihoriiiiu 
work. 

£  i  =  S  » 

quietude. 

btit  with 
easy  work. 

active  work. 

Nitroifenous  substances, 

2- 

2-5 

4-2 

5-5 

G*5 

Fat, 

0-5 

1- 

1-4 

2-5 

2-5 

Starch,   

12' 

12- 

18-7 

20- 

20- 

Mineral  matters,  .     . 

... 

... 

•71 

9 

Carbon  (total),      .     . 

6-7 

7-4 

11-6 

13-7 

143 

*  A«  deflned  by  Pront,  And  now  admitted  by  the  ehier  anthorn  on  diet 
+  Phyii.  der  Nohrungsniittel,  1860.  p,  22ft.  A  conflideraltle  tmtnher  of  diet*  havp.  hwn  cail- 
culated  tiy  Mulilor,  Payen.  Uiuparin,  Liebic,  PUyfair,  Hildi^shciin,  Chri«tt<ioo,  ijetlirhv, 
LAiidor  Lindwiy  (^'^th  Annuftl  KepoK  of  the  .mmefi  Murmy  Liirmtic  A^vlam.  ]S44],  K  Smtih, 
Beddt)0,  and  seviiral  otbcre,  nnd  I  lutvi'  aino  calculnted  mivt-ml,  but  hucH  dtftJuLs  can  only  tie  isivvn 
iu  «  trMtiii?  an  diet ;  by  means  of  the  table  aftenA'ard*!  given,  bowcvur.  any  one  may  calculate 
otit  the  aminuitf. 
J  FoorJ  of  Man  En  relation  to  bla  Udefnl  Work,  1W5. 

K  2 


148 


Foon. 


TlieKP  niimTwra  are  talcf^n  cliiefty  from  wi>rking-nn'n*s  nml  8t)Micrs'  diPtaries. 
In  jn^r^uiiH  of  !iii  vipia!  lU-tivity,  but  iiRirc  nhU*  Ui  ulitain  what  Wnul  Ibey 
plefWf,  I  liflifvo,  tin;  albmninute^  ami  lUts  wiiJ  bi*  tbmul  in  lar^^'or.  \\m\  lh« 
staivbcs  in  siniiiilur  uitioiint ;  at  loiut  they  were  s«j  m  the  two  tiillowiniL; 
cases  ; — 

lu  a  friend  of  very  active  habits,  a;?ed  thirty-two,  and  weighing  16r5'7fi  Tb, 
tlie  so-called  solid  food  amount<?d  to  4'U  ounces,  *m  a  mean  of  sevouteeu  days. 
The  water-fiee  solids  and  the  wuti^r  amounted  to — * 


Albununates,    . 

Fats, 

CarU>-hydrate8, 


6'05<>  ounces  avoir. 
U-573 


22-33K 


88-800 


Water  (in  food  and  drink), 

In  this  ca8&  a  very  largo  amount  of  fat  was  token  in  the  form  of  meat  nnd 
butti'T,  and  a  lessor  projMirtion  of  starchoa.  No  lesd  tlian  413  grains  of  nitw- 
gen  wure  takf*n  daily. 

In  anntlier  friend^  aged  tw^'nty-six,  weighing  132  2>,  of  roinarkably  active 
habits,  thu  daily  solid  ingesUi  were  42  ounces  avoir.,  calculating  the  water  in 
thia  the  water-free  food  was  : — 


Albuminates,    . 
Frttfl, 

(^arbo-hydrates, 


Water  (in  food  and  drink). 


7*37  ounces  avoir. 
(V048 
11-75 


251G8 


CO-42 


In  this  case,  as  in  the  former,  the  amount  of  albuminates  was  very  large, 
in  acconlanco  with  the  vxtrmiely  attive  life  ;  the  fat  was  also  very  Iai>ie, 
owing  to  the  (juanlity  of  meat  and  (tf  butter  (2  ounces)  taken  daily ;  the 
starches  were  eomiHtrativt'ly  in  small  amount. 

In  brtth  these  eaboa  the  subjecU  of  the  tixjwriments  were  in  easy  cirnnn- 
sliuices,  and  took  food  «»/  Ithitnni ;  they  l>oth  appeared  to  be  in  periect  health; 
they  took  no  wine  or  hjtirits,  ami  but  little  beer. 

Moleschutt  has  eiJcuIaU-d  that  104  gmmnieji  of  nitrogenouft  sid»stance8 
(  =  3*071  ounct.^  avoir,  or  243  grains  of  nitrogen)  is  the  Icuat  amount  a  wnrk- 
ing-man  ought  to  havn.  Many  men  not  working  jiarticnlarly  liard  take  5  to 
54  Mume.H  iivoir.  »iaily  of  wat^-T-freu  Blburainates.+ 

For  the  purpose  of  eidculaling  the  ainonnts  of  the  .several  cIaksos  of  aliments 
a  tabU'  of  uveragr  couipositiou  must  be  used,  as,  of  coursti,  it  ih  impossible  to 
make  analy^eH  of  the  articles  actually  taken.  Such  tables  cannot  jutjteiul  t^) 
absolute?  accuracy,  but  are  yet  extremely  usefid  a.s  giving  a  dose  approxima- 


•  In  thin  and  the  followinfc  cmo  the  food  wm  very  rArpfully  H-eighud  ;  tlie  amount  «f  wntor 
and  nitnincn  in  tlif  ItcwI  ww  dftcnnintd  ;  thf  remaining:  niiiouuts  Here  t'.-iloulatt'd  <in  tliu  bu|i- 

iKMiitiiiii  t)ml  tilt!  couiiMJ!(iliou  uf  tlti;  fund  wa.H  Kiniilar  to  tliot  given  in  the  talile  f'r>r  cJilriilitting 
lift'.. 

+  In  t!ie  fximrinirnifl^nn  the  frii^iids  jiwt  referred  to,  the  animuit  of  entttring  uitnvfn  was 
nfl-iTwanl'*  n-fliutfil  t-o  175'78  and  ltJ4  paliitt  daily,  frfini  a  prfvioiis  iimount  of  more  than  400 
Uraiufi.  Tlie  amount  of  urea  wu"*  irnonuoiiMly  IcHM-md,  Inil  in  Ixdh  laaea  niun*  N  pttssed  ojr 
tlian  rnl<T«d  the  Uwly,  nini  tin-  liculy  losinn  wcifjlit.  the  nctivt-  work  in  one  [•ei'wn  Iicgan  to 
lessen  in  live  dnyn.  In  the  ntJu-i  n<->  ffVyct  im  ihy  wnrk  wiw  produced  in  stiveii  dnys,  the  extent 
of  the  trial. 


J 


CALCULATION  OF  UIlCTa 


uy 


ti<ni.  Whenevur  practicable,  tlie  nutritive  valuo  bIiouIcI  be  calculated  on  the 
ruw  subsUinre,  lus  tlir.  aimlywi)  of  rodkLnl  I'imhI  urt;  more  variable.  It  mufit 
thon  bu  »oen  that  no  loss  occurs  iu  cooking/ 


I 
I 


Tahle/or  Culeulati 

titj  Dt^^ffi. 

Articles  of  tb«  Soldier's  Diet. 

Is  100  P.\RT3. 

Water. 

AlKumi- 

TiatVN, 

FftU. 

Carlm- 
hydrat^-R. 

Salto. 

Uncooked  meat  of  the  kind  sup- 

plied to   poldiers, — Iw^ef  and 
iiiuttun.  Bone  constitutes  Jth 

75 

15 

8-4 

... 

l'« 

of  the  soldier's  allowancc^f 

Uncooked     meat    <»f    fatteiuMl "] 

cattle.  Calculated Ihim  Lawea' 

and    (Jilbert's     experiments. 

r,3 

14 

11) 

3-7 

These  nuinlmrs  an*  Ut  be  used 

if  the  meat  is  very  fat, .     . 

Cooked  meat;J  roast,  no  drip-1 

ping  being  lost.     iJoiled  as-  - 
simie<i  to  be  the  aame, .     .      J 

54 

276 

15-46 

... 

2-S»5 

33reatl ;  white  whc^ten  of  avor-  1 
'»K»?  'i"'il»ty, ( 

40 

8 

1-5 

4l)-2 

1-3 

Flour,  average  quality,     .     .     . 

U 

14-6 

1-2 

68-6 

1-6 

Hiseuit, 

8 

15-6 

1-3 

73-4 

1-7 

Hice, 

10 

5 

•8 

83-2 

0-5 

Ontmoolf 

13 

16 

6-8 

G3-2 

2    § 

Maize  (Poggiale), 

13-5 

10 

6-7 

64-511 

1-4 

Q^ 

2 

53 II 

2-4 

B%* 

Potirtoefi, 

74 

1-5 

•1 

23-4 

1 

Carrots  (cellulose  excluded), 

85 

•0 

•25 

8-4 

'7 

Cabbage, 

91 

•2 

•5 

5-8 

'7 

Butter, 

6 

•3 

91 

vnrialilr. 

Egg  (10  per  cent,  must  be  do- j 
ducted    for    sh<JJ   from    the  \ 
weight  of  the  egg),  .     .     .       | 

■Uiken  as  2 '7 

73-5 

13-5 

11-6 

1 

Cheeso 

36-8 

335 

24-3 

... 

5-4 

Milk  (sp.  gr.  1030  and  over),    . 

8G'7 

4 

3-7 

5 

•6 

„     (sp.  gr.  102C),    .... 

90 

3 

2-5 

3-9 

•5 

Sugar, 

3 

... 

... 

96-5 

'5 

The  mode  of  uMng  the  tabic  is  very  simple  ;  the  quantity  of  uncooked  meat 
or  br(>ad  beinj;  knowii,  and  it  being  ussumed  or  provcnl  that  tliere  is  no  loss  in 
Rooking,  a  nde-ofthn'o  brings  out  at  mioe  the  projiortion.  Thus,  the  ration 
(illowuncoof  meal  being  13  oz,,  2'4  oz.  or  20  per  cent,  is  deducte<l  for  bone,  as 

•  Sinro  thi*  w«*  writt*-?!,  somt-  UHefiil  Ixtoks  havp  (>erii  piiliIiRlie<l  by  Dr  Homw  DohelJ, 
'' Manii.il  "f  Hiel  and  Regiiui^u,  IS^4,"  aud  by  Dr  Bvddoe  cf  CUlUiu,  which  coutain  fuller 
tables  nf  thia  kind. 

+  Th^  gelatine  nf  the  meat  in  rwUonod  with  the  n1baminat4*H  ;  It  i«  not  certain  what  dediirtinii 
fhpiild  be  Miadv  nn  atx<iunt  of  iLh  lower  nutritive  valut>,  wliirh  in  about  jtli  thut  of  albumen 
iBittcbom. 

J  Tbe*o  nunilATs  are  takon  fmni  .lohn  Ranke's  uoalyaia.  §  Silica  of  the  biwk  derUirted. 

II  Thi,*re  iti  alao  «onie  imtignattblc  cellulo«c  In  maixe,  feai*.  and  carrot^*,  which  is  nut  included 
in  Ibr  tablr. 
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the  soldier  tloea  not  get  the  best  jjarte.    The  quantity  of  water  ui  the  remaining 

75  K  9'C 
9-6  ounces  will  he  — ttjt^ —  =  7*2,  and  the  water-frve  solids  will  be  3  4  ounces. 

In  the  case  of  salt  hmi'  or  pork,  it  is  not  certain  how  thvir  value  should  ho 
calcuhkted.     lliu  analysi's  by  Ciirardin  give  for  uncooked  salt  bt^ef — 
49*11  per  rent,  of  wat**r, 
24*82        „        iihriu  and  cellular  tissue, 
3*28        fi        extractive  nmttera, 
•7  ,,        albumen, 

•18  „  fut, 
21*07  „  Bolubit;  aalts ; 
but  the  aTialyfiitt  of  the  briiiu  showa  that  much  of  the  nutritious  matters, 
iirjL^nnic  iiiid  iiiiuiml  (|)hosphuric  acid,  Iiwitii;  luiUly  mnj^ncsia),  Imvn  jiaased  init 
of  the  nn'iit*  Lit-biy  h:is  rfckoiiod  the  nutritive  Kjss  at  unt'-lhird,  ur  even  one- 
half.  Jt  appears  fmiii  Kiilinc's  ubsi-n'ation.s,  that  niyotiiii  ib  Buluble  in  a  10 
per  cent,  wihitiuii  of  chluride  of  stidiiiui,  and  hence  a  large  (piantity  of  thi.s 
Bubritance  neccdsiirily  paH^^eniiito  the  itrine.  Ajialysea  rIjow,  it  i»  true,  u  hirgo 
percentfi;^*'  of  fibrin  smd  cMUdar  tisHUo  in  HJilt  meat,  but  tlii.s  in  inaile  up  of 
iniligi'siibly  iiitniguiioussulistaiices,  which  atfonl,  juipkibly,  little  real  nutritivy 
niatrriul.  IN'rliaps  suit  Iwcf  may  Ix*  reckoiu'd  na  i'{[Vitil  to  two-thirds  the 
quantity  of  fre.-^h  benf;  thia  estimate  is  certainly  quite  lii^h  i-riough. 

The  precise  umouiit  of  tlie  niiniTid  lurttler*  of  tho  various  articles  can  be 
calculated,  wlitnuver  nece^wiry,  from  the  following  list,  compiled  in  great  part 
from  Moleachott's  elaborate  Lahlen.  The  nunle  of  calculation  in  the  same  as 
above.  For  examjile,  it  is  reqnirwl  Ui  know  the  annmnt  of  chloride  of  iKita* 
sium  in  the  8uhlicr's  ration  of  meat,  wliiuli  in  tiiktju,  wc  will  say,  aa  9'C  ounces 
without  bone — 

•139  x9C 

— lOiT^  ^  '01334  oz.,  or  5*83  grains. 

We  are  now  j>rcpart!d  tu  examine  the  food  of  oTir  own  and  other  anuies. 

English  Holdier  on  Home  JSeuvice, 

Dutlj/  QuatUitij,  0)Mf,  and  Nutrlthv  VahM  of  the  Sohlivr'f  RaiioHS. 


Artidea. 


Mi-at,  .... 
Itivad,  .... 
Ihvitd,  .... 
1 'i  ibiti^es,  .  .  . 
( Hlnjr  Vegetables, 
( 'ihrtee,  .... 
Tea,  ..... 

Halt 

8ug3ir,  .... 
AiUk,     .... 

Total  (pmntity. 
Totjd  viiiuc,   . 


QtiiuiLity  taktm  diiily 


oz. 


G5-32     oz. 


rri( 


To  whom  paid. 


4Jd.     Grovemment 


zu. 


Bought  in  the  market, 
or  in  some  stations 
partly  Kuppliod  at 
cost  priiLu  by  govern- 
ment. 


8a. 


*  LieliiK  fountl  that  the  brine  id  saturated  with  the  j\iice  of  meat,  and  Mr  Whitolaw  {Chemioai 
Xews,  Uarcb  lSti4)  boa  ahown  IbM  extract  of  meat  may  bo  obtoiued  by  dhdyais  frcm  the  briuA. 
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'Nutrtlioe  Value  in  Ouncen  (atioir.)  tuul  Tenths  of  Ouncett, 


ArtidM. 

Watar, 

Nitrogenous 

Fat. 

CuvImj. 
liydratfH, 

i^a)t.t. 

Meat,  one-tiflh  de-  | 
diietwl  tor  bone,     .  J 

Bread, 

PiitjiUies,      .... 

t  HhcT  vegotaliles  1 
(tiikuu  as  cablmgu),  J 

Milk, 

SiiK'txr, 

Salt, 

Total,     .     .     . 

7-2 

11-84 
7-28 
2-D2 

Ml 

192 

0-24 

0-lG 
0-1 

0-H 

0-3C 
0-02 

004 

0-08 

11-73 
3-75 

0-4G 

0-13 
1-28 

■IfJ4 

'312 

•020 

•or>o 

•016 

■006 
•25 

,18'H8 

3-86 

1-30 

17*35 

•808 

0^33  ounces. 
OIG      „ 


In  addition  there  is  cotfee, 
M  tea, 

».  pepper,  „ 

Beckoned  as  nitrogenous  and  carlj*Hiiferou.s  aubata^rices  (stnrcli),  tlio  amaiinl 


Nitrogenous  auhatancca,    3*86  =  1. 
Carboniferous  (starch),    20*47  =  5*3. 

This  is  equivalent  to — 

Nitrogen,  2G8  grains. 
Carbon,         9  ounces,  or  3037  grains,  to  wlmh  must  be  mlded  899 
grains  of  carbon  in  the  albuiniual«s,  making  in  all  483G  grains 
of  nirbnn. 
Dr  Playfair*  has  calculated  the  diet  of  the  Britiah  soldier  to  bo — 

Albuminates,       .         .  4 '250  ounces. 

Fat,   ....  1-665       „ 

Starch,  &c.,                 .  18-541       „ 

Mineral  matter,  .         .  "789       „ 


Total, 


25  •245 


Thifi  woidd  give  298*4  grains  of  nitrogpn  and  11*803  onni'os  of  carbon,  of 
which  2"28G  ounce,s  are  given  V^y  tht:  albuminatua,  and  951 7  uunces  by  the 
fats  and  starches  (in  all,  51G3  grains  of  carbon).  This  givos  a  rather  greater 
amount  than  my  cahtulation. 

Tlie  fuud  (issued  and  lK.mght)  of  nine  comimnies  of  tlie  Royal  Enginwn* 
(who  rf'*:nive  extra  working  pay),  serving  at  home  in  1865,  has  been  carefully 
calculated  by  Dr  riayfuir  :  the  mean  was — 

Albuminates,  .  5*08  ounces. 

Fat,        .         .  .  2-91       „ 

St4irch,  Arc,    .  22-22       „ 

Mineral  matter,  .  .  *93       „ 


*  On  the  Fotxl  of  Moii  iu  relation  to  his  UBeful  Wurk,  1S6&,  p.  U. 
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This  would  give  the  nitn:)j^^n  08  c<|ual  Ui  35G'74  p-ains,  ami  tho  total 
airlK)!!  aa  14*844  ouno4?8,  of  which  '2'73  was  in  the  alhutoi nates, 

Tiie  ratiim  ol'  tho  Engli.sh  Bohlier  at  home,  thiTwforc,  appcaw  to  be  deficient, 
to  a  certain  extent,  in  alhuininates  ;  tti  bo  very  poor  in  fat,  and  to  be  in 
cxccaa  in  stnrche.s.  The  frt^h  vegetables  are  suJIicient.  It  would  be  im- 
proved by  tlie  addition  of  more  meat,  or  what  would  imrhaps  be  better,  two 
ounces  of  guod  cheitie-by  some  fatty  food,  such  as  bacon,  butter— or  by  a 
greater  luse  of  oil  in  cooking  (an  excelletit  way  of  getting  fat  into  the  system) 
— and 'by  a  lary^er  eiiiploynient  of  beans  and  jx'as.* 

Th»^  accessorj'  fiMwIs  are  rather  deliricnt,  and  vinegar  especially  should  bo 
used.  Kobert  Jackson  very  justly  iusisttil  on  the  inijjortance  of  vinegar  as  a 
digeRtive  agent  and  tlavoun^r,  aa  well,  no  doubt,  a«  an  an ti- scorbutic.  Hu 
remarks  on  the  great  use  of  vinegar  mude  by  the  Romans,  and  possibly  tho 
conifiamtive  exem]ition  wliich  they  had  from  seurvy  was  due  to  this.  Iji 
time  of  war  tliis  mtirm  is  quite  iusuftifjieut.     (See  War.) 

Tlie  diet  of  the  soMitT  on  foreigu  stations  is  statetl  under  the  several  head- 
ings wlien  it  diO'ers  nuitrrially  from  that  of  homo  service,  and  the  altomtiona 
iu  the  diet  whirh  sliould  }>e  made  under  circumstances  of  great  exertion  arc 
given  in  the  proper  clmpt<^r. 

In  the  time  of  Ivlwiiril  VI.  the  Englinh  suldier's  mtions  during  war  were — 
meat  2  lb,  brua<l  1  lb,  wine  1  pint  {Froudu).  The  wine  was  tho  light 
French  wine,  invariably  used  in  Knglaud  Ixrfore  the  Methuen  treaty. 

In  the  militjiry  prisons  the  diet  is  aa  follows ; — t 

1.  Not  at  hard  labour — 

Vailt/  Ratwn  In  Ounces. 

Under  60  days.  Alter  56  days. 
Oatmeal,      .         .             8  10 

IniUau  meal,  9  12 

Breail,  .         .  8  8 

Milk,  ...  24  24 


2.  At  hard  labour — 

Fird  Class. — For  four  days  the  same  as  for  prisoners  not  at  hard  labour  ; 
on  Sunday,  Tuesday,  and  Tliursday,  the  fol louring : — 


Oatmeal,    ,         .         .         .         . 
lieof  (mw,  without  bone),   . 
potatoes,    ..... 
Or,  Uread,  8  oz. ;  Soup,  thickened 

with  1  ot  of  Oatmeal,  1  pint; 

and  2  oz.  of  Vegetables,  witli 

Pepper  and  Salt. 
Breati,       ..... 
Milk, 


8  ounces. 

8      „ 


32 


8 
IG 


Seftmd  ami  Tfuni  Chufa.^SfimG  as  prisoners  without  hanl  lub«.mr,  except 
on  Tuesday  and  Thursday,  when  the  diet  is  the  same  as  for  tlxe  first  class. 


•  Vflrioiift  diets  have  li«n  proposed  by  Sir  A.  TuIInch  and  othew  in  the  Royal  Sanitary 
Cnrriniiiutinn'!!  Iti-port,  p.  4*2S),  el  .*«;.  l>r  Climttnon's  rrrnarkH  will  Ije  also  foHml  ifn'-rv,  and  ar« 
well  wortli  alt«flivp  *itiMiy. 

t  I{<-iwrt  00  MiliUry  Prisons  fur  1K3.    Blue- Book,  184H>  \>.  22. 
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3.  In  solitary  confinement — 

16  oz.  of  bread  and  water  for  three  days  (or  for  seven  at  the  option  of  the 
visitor),  then  the  same  diet  as  for  prisoners  without  hard  labour. 


Kation  op  the  French  iSoLDiBa* 

In  time  of  Peace, 

In  time  of  peace  the  different  arms  of  the  Service  are  somewhat  differently 
fed,  according  to  the  contribution  which  the  men  make  themselves,  as  in 
England.  Thus  the  infantry  of  the  line  pay  45  centimes  daily,  the  cavaby 
of  the  line  43  centimes,  and  the  imperial  guard  50  centimes.  In  time  of 
peace  the  State  furnishes  only  bread  and  fuel,  the  soldier  buys  the  rest 


Infantry  of  the  Line. 


Munition  bread,  . 
White  bread  for  soup, 
Meat  {uncooked). 
Vegetables, . 
Salt,   . 

Pepper, 

Brandy, 


Total,  exclusive  of  brandy. 


Qrammes. 

Ounoes  avoir. 

750 

26-5 

250 

8-8 

250 

8-8 

160 

5-6 

15 

0-5 

2 

(0-07 

(  =  31  grains. 

50  C.C. 

0*1J  ounces. 

60'27 


If  biscuit  is  issued,  550  grammes  (or  19-4  ounces)  are  given  in  place  of 
bread.  If  salt  beef  is  used,  260  grammes  (8'8  ounces)  are  issued,  and  200 
(7  oz.)  of  salt  pork.     Haricot  beans  frequently  form  part  of  the  vegetables. 

Analysed  by  the  table  for  calculating  diets,  and  deducting  20  per  cent, 
from  the  meat  for  bone,  the  water-free  food  of  the  French  infeutiy  soldier  is, 
in  ounces  and  tenths — 


Bread, 
Meat, 

Vegetables  (taken  as  cabbage), 

Total, 

Water. 

Albumi- 
natea. 

Fats. 

Starches. 

14 
6-6 
509 

2-8 
1-4 
•11 

0-5 
0-8 
•028 

17-8 
'•32 

25-69 

4-31 

1-328 

1812 

In  Algiers  the  ration  of  bread  is  also  750  grammes,  or  26*5  ounces,  and  8'8 
ounces  for  soup,  or  biscuit  643  grammes.  The  meat  is  the  same ;  60  grammes 
of  rice  and  16  of  salt  are  issued,  and  on  the  march,  sugar,  coffee,  and  \  litre 
of  wine. 


•  Code  des  Officiers  de  Sante,  par  Didiot,  1862,  pp.  481,  et  seq. 
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Meat  (without  bone), 

Bread, 

Or  Biscuit,     . 

Rice, 

Dried  Vegetables,  . 

Salt  Beef  or  Salt  Pork, 

Total, 

Salt,      .         .         . 

Wine,    . 

Beer,     . 

Brandy, 

Vinegar, 

Sugar,    . 

Total. 

Water. 

Albumi- 
nates. 

Fats. 

Starches. 

7 

26-5 

(18-5) 

2 

2 

8-75 

5-2 
10-6 

0'2 

6*58 

11 
21 

0-678 

0-5 

1-4 

0-7 

0-4 

0-bi8 

0-78 

13"5 

iV 

1-5 

46-25 

22-58 

518 

1-898 

16-7 

i  oz. 

:  pint 
pint 
ioz. 

1  oz." 

Total  water-free  food,  23'7  oz. 

In  the  Crimea  the  ration  was  rather  larger  than  this ;  lOJ  ounces  of  fresli 
meat  and  8  of  salt  pork  being  issued,  and  haricot  beans,  with  or  without  rice. 

Prussian  Soldier.* 
In  time  ofj)eace  (in  ounces  avoir,) 


Bread  (rye  in  part), 
Meat  (without  bone), 

Quantity. 

Water. 

Albumi-  1    Fatty 
nates,     i     subst. 

SUrchy 
subst. 

Salts. 

25-5 
5-5 

11 
4 

2-25 
0-9 

•33 

•5 

11-75 

•21 

31 

15 

315 

•83 

11-75 

■21 

=  15-9  oz.  avoir,  daily. 

For  this  food,  and  for  a  very  small  quantity  of  fresh  vegetables,  the  soldier 
pays  a  little  over  IJd.  daily.  As  this  is  insufficient,  he  is  obliged  to  buy 
food  for  himself.  Hildesheim  states  that  he  has  not  been  able  to  ascertain 
whether  he  obtains  even  in  this  way  enough,  but  that  diseases  of  an  asthenic 
character  are  of  such  frequent  occurrence  among  these  soldiers  as  to  lead  to 
the  belief  that  the  diet,  even  when  increased  by  private  means,  is  insufficient 

On  the  March  {in  ounces  avoir.) 


Bread, 

Meat, 

Quantity. 

Water. 

Albumi- 
nates. 

Fatty 
subst 

Starchy 
subst. 

SalU. 

33 

8-25 

14 
6-2 

2-9 
1-33 

•4 
•75 

15-2 

-25 

41-25 

20-2 

4-23 

1-15 

15-2 

•25 

20-58  oz.  avoir,  daily  of  water-free  solid  in  addition  to  a  small  supply  of 

fresh  vegetables. 


*  Hildesfaeini.    Die  Nonnal-Diat    BerUn,  1856,  p.  60. 
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If  the  soldier  always  got  this  quantity  lie  might  manage  pretty  well,  hut 
ho  sometimes  receives  part  f»l'  it  in  utouey  ;  this  he  s|K?nds  always  in  hninily, 
and  w.»on  hecomes  **  fatiguod  and  unable  to  hear  the  mai'chea." 

Ilildewheim  says  he  greatly  roquiros  "  a  tcumi  hrcu/c/tjudj"  after  which,  even 
in  stonny  weatlxer,  gixait  fatigue  can  he  borne. 

In  time  of  War. 

The  war  ratiftn  is  divided  into  n  Ic,<iacr  and  groater  war  ration  ;  thii  former 
merely  dilfers  from  th^  lattor  ni  having  one-half  as  much  muat. 

Greater  War  jRfttUnt.* 

Or  Peas,  or  llwius,  or  Flour,  8 
Or  I'otatoes,  ...  4ft 
Salt,      ....  -75 

Cotfee,  roasted,        .         .  ••*> 

Brandy,  ...  2 

Or  Barley,  Rye,  or  Buckwheat,  3J 

As  the  ration  is  thus  not  always  the  same,  it  is  difficult  to  c»ilculntB  it,  but 
eupiHming  rict;  was  issuod,  it  wmiM  lie  -  20'217  oz.  of  total  wat^r-frce  solids. 
This  amount  wouhl  suUicl'  fur  a  ilaJly  iiiarcli  uf  alxjut  fourteen  English  miles, 
hut  not  for  anything  more  sovlmt'  than  this.  If  peaa  or  beans  were  issued, 
the  amount  of  nitrogen  would  Iw  grt*ati.'r, 

Thifi  diet  scale  is  not  well  arnmged.  Kicu,  pearl  barley,  peas,  and  potatocw, 
are  not  substitutes  for  each  other. 

In  the  war  in  Scldeswig,  in  1864,  the  diet  of  the  Prussian  soldier  was 
stated  t(j  be — meal  h  Ib»  bread  2  Ih,  {>eas  or  boans  J  Bb,  salt  J  oz.,  roa-sted  cottre 
J  oc,  rice  or  sago  occjwionally.  i  In  i\M  days  tlie  meiit  was  doubled.  Biscuit 
was  only  used  when  bread  could  not  ha  obtained. 


Ouuces. 

Bread,    . 

29 

Or  Biscuit,     . 

14-4 

Fresh  Meat^   . 

8 

Or  Salt  Meat, 

10 

Kic*",      . 

3 

Austrian  Soldier. 
In  time  of  Peace  (in  ounces  avoir.) 


Bread, 

Meat  (without  bone), 

Flour, 

Total. 

Water. 

Nitrogenous       Fotty 
ttubstoncej.  BaUatonocfl. 

StAndiy 

31-75 
7-5 

1-26 

12-7 
5  635 
0175 

1-2 
0  175 

0-47fi 
0-675 
0025 

16-190 
0-875 

40-50 

18-500        3-915 

M7G 

17  065 

Total  solids  (water-free  food)  =  22*156.  ■ 

Tlie  amount  is  pretty  good,  but  there  is  too  great  a  imponderauRe  of  bread, 
and  there  in  ti>n  great  sameness.  The  fat  is  in  too  email  a  quantity ;  the 
nitrogenous  8u1)stances  are  too  amalL 


•  Ordinance  of  1859.     Das  Preuss.  MiliUir  Med-Wcfieu.    Von  C.  J.  Pmgor.   186J,  p.  159. 
The  amount  uf  potatoM  seems  very  grc&l. 
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In  time  of  War. 

Tl  is  (liffi<:ult  to  calculate  the  daily  ration,  as  there  is  a  ww?kly  issue  of  many 
fliilwitiUKvB,  C)n  four  days,  f'rosh  i>ork  is  isaiiwl  ;  the  ti)tal  aiimnnt  Ix^ing  26 
uz.,  or  fU  oz,  daily.  On  one  dftv,  0  oz.  of  sfilt  pork  ;  on  oni^  day,  0  nz.  of  hcM^ ; 
and  on  onn  tliiy,  G  oz.  of  jtmoko.d  hiienn  ;  altogothiT  in  tho  woek,  41  oz.  of  meat 
aiv  is8ue<l  ;  and  in  addition,  1  oz.  of  butter  or  fat. 

Thuro  aru  also  issuwl  per  wui'k  : — 

24J  ounces  of  biscuit, 


47 

ft 

flour  for  bread, 

11 

•1 

„       cooking, 

»t 

pickled  cabbage  (eour  kraut), 

U 

«T 

potatoes, 

H 

t7 

|iease. 

5 

tl 

barley. 

If  these  articlcfl  be  difltribnto<i  uniformly  over  the  seven  daya,  Uie  result  is 
per  diem  :— 

4jJ  aiinces  of  nitrogenous  substancea, 
li         „         fatty  aubstancea, 
!0J  „ 


20 


Water-free  food,   2(3*9 


carbo-hvdrate8> 


Wint%  brandy,  and  beer  are  also  giveiL 

For  the  calculation  of  tho  iiitrogenoua  subetances  in  meat,  Arlniann,  the 
Austrian  surgeon,  has  l»eon  foUowfetl  ;  but  as  he  takes  tho  nitrogenous  consti- 
tut*nt«  of  meat  as  20  pt^r  cent.,  and  tho  fat  as  10  per  cent.,  tho  proportion  of 
these  two  constituents  is  rated  too  higlu 

KUBBIAH  AjUiY*(186C) 

Black  bread. 

Meat, 

Eawaas  (fermented,  drink), 

Sour  cabbage. 

Barley, 

Salt, 

Horse  radish. 

Pepper,     . 

Vinegar, 

Tt  will  be  observed  that  this  ration  is  particularly  strong  in  accessory  nnd 
unti-SGcirbutic  food  ;  in  this  respect,  we  might  lake  a  lesson  from  tlie 
Kushians. 

■  Hindu  diet. — Tho  Hindu  diet  consiste  of  some  of  the  millets  (chohan, 
mggee,  cumKx>,  see  Millet**),  rice,  leginninosae  (Cajuntt^  imh'cujt)^  with  green 
Vfgi.'taibli's,  oil,  and  spices.  If  any  kind  of  diet  of  this  sort  has  to  l>o  cal- 
culylLHl,  it  can  be  readily  done  by  mejtns  of  the  analyses  of  the  uftutil  fofxls 
jfiven   f.uther  on.     For   example,  a  Hindu   prinonor  at  labour  in  Bengal, 


1  lb. 

1  lb. 

1-1  (|uartfl 

.    ^  gills, 

3|  gills. 

IJ  ounces. 

4  grains. 

4  grains. 
li  giUa. 

*  RrpQTt  of  .Sanitary  Commbuion,  1S68,  p.  425. 
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receives,  undor  I)r  Mouat's  dietary,*  the  following  diet  during  his  working 
days : — 


Total 

Water. 

Allnim. 

Fat 

Stanbes. 

Salt. 

Rice, 

oz. 

uz. 

02. 

oc 

oz. 

oz. 

20 

2 

1 

•16 

16-74 

•1 

DIioll  (a  j>ea,  Cujanu^  ) 

4-25 

•4 

•i) 

■08 

2-75 

-12 

Vegetables  (reckoned  ) 
as  cabbage),             j 

6 

5-46 

•12 

•03 

•34 

-04 

Oil,      .         .         . 

•33 

,, , 

.. . 

•33 

... 

... 

Salt,    . 

:33 

... 

... 

... 

... 

•33 

Spices, 

•33 

... 

... 

... 

... 

In   some  Bengal   prisons,  2  onnces  of   tisli   nr  ilesli  appear  to  be  also 

giVML 

Mf'rhanlcHJ fnrc^.  ohtuiuuhhffOmihefoiHi. — Dr  T.yon  Plftj-fairt  hascftlciUfited 
very  carefully  the  amount  of  uR-cluiuwal  furcfj  which  niiii  hy  tU'vivi^d  from  the 
tilbuniinatcs.  Adopting  tlie  csiloritii:  units  nf  Amlrc^ws  (viz.,  7900  for  carhi»u, 
33,808  fur  hydn:)gen,  2307  for  sulphur,  iuul  2227  7  for  carbonic  oxiilo).J  and 
asBUinin^'  Ihiit  ono-seventii  of  the;  carbon  is  convevt-cd  iut<i  (Mirbnnic  oxide,  lie 
estiuiiitL's  thiit  one  ouiico  of  albuiu»*n  would  devt-loj)  lit'iit  enougli  to  raiiio 
120  iikilognuriiui'.s  of  water  1°  (Jont  If  tins  is  nuiltiplit'd  by  thf  uoin-xpuud- 
iag  Mier.hniiiciil  frmit*  (takim  by  Dr  Pluyfajr  m  42.*)  kilo^rjiniruas  lifted  imo 
metro,  01^1111!  to  oiu«  kilo^frjiumio  of  \vator  \\\\^s\  1°  C*!nU)t  Ihc  nwdt  i-n  Ihiit  the 
perfect  oxiilatioii  of  nrn^  ouiiti"  of  albunicu  wotdd  Hurtico  U\  rain*!  173tonH  ou« 
foot  lii|,'h.  If  O'O  iHiuccs  of  albuiuiunti'H  won-  Uikuu  daily,  l!in  possiblo  nie- 
Lliaiiirul  force  woultl  be  OrU-f)  tniH  liftoil  a  foot.  Tlir  work  of  tho  human 
heart  L*  nipial  t«i  122  tons  lifted  one  foot  in  twenty-four  hours,  and  l)r  Tlay- 
fair  believt'ii  tiiat  tlie  reuiaJTiing  intt'riml  niochani(jal  work  of  thii  btwly  (niovo- 
ment  of  nuiwrles  of  rL\s]»iration,  iuteMtines,  mental  work,  &c.)  will  bo  (M|uid  to 
324  tons  lifted  one  foot.  Tin*  total  inli  rniU  work  of  tlie  l>t)dy  is  thou  Hup- 
jKimtil  to  he  tMpial  to  34(5  tons  lifted  a  foot,  and  this  amount  wmild  Ix^  given 
by  two  ounces  of  dry  (water-free)  albiunen.  The  external  inechatiicjU  force 
manifested  by  the  body  would  be  the  result  of  the  (ixidatiini  of  the  re- 
maining 3J  ounces  of  sibuniun,  buliuved  to  bo  taken  by  adult  men  in  active 
work.§ 


•  Bee  Mnuat*M  pLabnrak' report  "On  the  Diet  of  Bengal  Prisoners,"  Govframcnt  Return,  18dO, 
p.  40.     Thechilltttk  is  ruLkonni  aHtho  hiuauir  (-hittack  -vitj^-riSItli,  ur  oiuirly  *2outietiaaroir. 
+  Fooil  uf  Man  in  rtlatiim  tu  hxa  L'soful  Wi)rk,  1W>5. 
X  Caloritic  unit  =  mio  kilogramme  of  witter  n»i!«ed  I*  OnL    It  is  more  cM)nv«nient  to  uk  thia 

Twaion  than  llie  anialler  ninonnt  of  one  grniniue  of  water  raised  1°  Cent. 
Tlie  anny  «un;eon  will  fln<l  a  fnller  account  uf  Dr  Playfair'a  Paper  ia  the  Army  Medical 
Blue-Book  fur  186;$  (vol.  v.),  1S65,  p.  429. 
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SECTION  III. 


AMOUNT  AND  KIND  OF  FOOD  IN  SICKNESS. 

This  sulijoc't  Ixildngfl  to  tho  pmctlci!  of  mttdicino,  and  caniiut  he  treated  in 
a  work  on  Ilyj^afno.     A  few  words  niay,  liowcvt^r,  ho  siiid. 
Two  iiiodca  mny  ho  oniployod  in  calouhiting  sick  dioU. 

1.  Tho  avtjni^u  diet  of  healthy  men  may  be  hdlved  or  qoftrtored  ;  liere  Uie 
rvlutiona  of  the  dilferent  cLisees  remiun  the  same,  hut  the  amount  in  Icaseued. 
Theae  half  and  qujirter  diets  are  useful,  an  allowing  the  physician  U)  know  at 
once  the  exact  amfiuiit  his  patient  in  takiiii^ ;  and  tahles  can  be  kept  of  tho 
nutritive  value  of  the  diet,  t*)  avoid  trouble  in  calculation. 

2.  The  relative  i>rMportiuns  of  the  seveiul  classes  may  be  alterofl ;  tho  nitro- 
genuuB  8uhetjinc(fs  may  he  increased  or  k'stiened  ;  or  the  fatty  or  starchy  6ul>- 
stances  or  sjiIU  mny  ho  thus  dealt  with.  By  making  alterations  in  this  way, 
certain  tissues  may  he  fed  or  1)rought  into  a  state  of  inanition  at  the  optiunof  the 
physician,  and  the  nitro^i-nous  tissues  can  be  wasted  or  fe<l,  or  the  fat  of  the 
body  can  be  removed  or  incre-aw^d  idmost  at  wiU.  This  can  he  done  in  some 
cades  Iwth  <lirectly  and  indirectly — thus,  the  growth  of  the  nitrogenous  tisvsueji 
can  b«  altered  Iwth  directly  by  increasing  or  lessening  tho  nitrogenous  sub- 
stances ;  or  indirectly,  by  altering  the  amount  of  stiirche^,  which  by  their 
more  ©aay  union  with  oxygen,  affect  the  action  of  that  agent  on  the  nitrogenous 
tissues.  Jiut  these  results  are  not  identical ;  in  one  case,  if  the  nitrogenous 
aliments  are  increased,  the  growth  of  the  nitrogenous  tissues  is  retideretl  more 
jkstive,  and  their  bidk  increases,  because  there  is  increased  fommtion  ;  if  tho 

hej*  oidy  are.  iiici-eawd,  tlie  nitrogenous  ti«aue8  also  witain  their  hulk,  or  in 
other  wtirds  i-eiuain  unwasted  ;  but  this  is  simply  fi-om  delayed  metamorjihosis. 

It  cannot  he  said  at  prt^sent  that  tlie  facts  of  nutrition,  now  being  worked 
out  by  physiolugiats,  can  be  apjiUe^l  verj'  perfectly  iji  the  treatment  ofdisease;* 
but  some  imlications  have  been  given,  and  it  is  certain  that  the  physician  can 
in  this  way  wield  a  great  power ;  which,  if  less  striking  than  that  obtained 
more  ra])itlly  by  di-ugs,  is  yet  of  iiumeiiae  moment. 

In  addition  to  quantity  and  composititm,  the  digestibility  of  the  food  is  a 
point  of  vast  iniiwrtance  in  the  treatment  of  the  sick,  as  the  nervous  and 
muficolar  powers  of  the  stomach,  and  tho  supply  of  gastiic  juice,  are  so  oiten 
lessened.  The  point  of  digestibility  indee*l  i^  often  alone  considereii,  and 
certainly  it  is  most  important;  hut  it  shoulil  not  HujM^rseile.  but  supplement 
tho  determination  of  c^uantity,  and  the  calculation  of  composition. 

Fixed  scales  of  diet  for  sick  must  be  used  in  hospitals  for  convenience;  but 
the  innuniejahlo  wants  of  the  sick  can  never  l>e  c(Hn[treA^sl  iTito  three  or  four, 
or  even  ten  or  twelve  rigid  scales  ;  and  as  the  treatment  by  diet  is  better 
undcrstooil,  the  hxed  diet  tables  Mrill  grarlually  hccomo  more  outlines,  which 
will  l>e  tilled  up  by  orders  for  each  special  case. 

In  the  army,  in  order  to  facilitate  work,  a  vorj'  elaborate  system  of  diet 
tahhis  in  in  uj^e,  which  is  intended  to  avoid,  as  far  i\s  jxissiblo,  the  emplojTuent 
of  extms.  There  are  idtcjgether  ten  diets — lea,  Hi)oon,  beef-toa,  milk,  low, 
chicken,  lialf,  Hsh,  roast,  entire.  The  ammint  is  given  in  the  Mwli<.al  Kt'gu- 
Itttions  (page  CO).  The  following  table  shows  the  quantity  in  the  cluef  diets, 
and  the  proportion  of  carlKiml'emiis  and  nitrogenous  aliments,  as  calculated 
by  Dr  de  Chaumout  from  the  numbers  given  in  the  preceding  table. 


•  MoleAchatt  has  attempted  this  in  bit  chapter  (unfortnDatclj  too  ihort)  on  tlie  Diet  in 
lultunmatioiiK.  &c. 
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Nutritim  Value  of  MiVtary  IhwpUal  DieU^  Oi  foxed  by  Segulafion* 


Name  of  Dirt. 

Amount  of  the  Diffcrvut  CoutitaeDU  in  Otmc«s  and  Tenths  of  Ounoea.l 

Albumi- 

FntH. 

Cnilin- 

S&lts. 

Wate^ 

free 
Weiglit. 

Water. 

Total. 

Weight, 

Tea  Diot 
8ito<in     Diet 
Milk 

Beef-tea    „t 
Low         „  + 
Half        „J 
Kntire      „§ 
Chicken    „ 
Fbli          „ 

•8H0 
•960 
3-ti:i0 
2-400 
3503 
3-072 
3-792 
3-411 
3-134 

•342 

■342 
2-446 
1-074 

2-7fJ2 
2-102 
2-44G 
1-554 
2-384 

6-648 

8 -288 

12-517 

7-651 

11-531 
12-mi6 
14-838 
10-603 
12*475 

•153 
•173 
■557 

■fi2rt 
1-004 
l-3(Ki 
1-450 
1-279 
1-394 

8-023 
i»-763 
19-14f> 
11-953 
I8-H45 
10-446 
22-526 
16-847 
19-387 

8-477 

^■737 
57-850 
lfi-047 
31-450 
27-607 
36-267 
18-403 
24-863 

17 
ISJ 
77 
28i 

473 

35A 
44j 

SECTION  IV. 
DIGESTIBILITY  OF  FOOD. 

Tlie  quantity  of  the  different  articles  of  diet  "being  determined,  and  their 
good  quality  ascertained  (see  succeeding  chapters),  the  next  point  is  to  fix  their 
degree  of  dinestiViility. 

Dij^e.stiliLlity  ileponds  partly  on  tho  original  natiirt!  nf  tho  mjl»stance»  aa  to 
hjiTilm^ss  anU  cohesiun,  or  chemical  nature,  and  partly  oj»  the  manner  in  whicJi 
it  can  be  altered  l*y  tjookinj^.  Tablpp  rif  liejn^'O  of  diyt-i^tihiJity  havL'  hetm 
formed  l>y  st-vcm!  ^^litcrs,  and  asjx'cially  by  Dr  Tieanmont»  by  diictt  ex]">on- 
meut  on  iilexin  St  Martin  ;  but  it  \n\\^i  be  remembured  that  tliesfo  arc  meixily 
approximative,  as  it  is  so  ditticult  to  kiiq^  the  oonditrona  of  conking  e(jnaL|| 

Jiico,  tri]ie,  whipped  eggs,  sago,  tapioca,  l>arley,  boiled  milk,  raw  eggs,  lainb, 
parsnips,  washed  and  baked  potatoes,  and  fricasscLd  chicken,  are  the  most 
Hjtsily  (ligtfsted  substances  in  the  order  here  given  ;  the  rice  disappeiiriiig  from 
tlie  stomach  in  one  hour,  and  the  friwiaseed  chicken  in  2^  lioui-s.  licier,  pork, 
mnttiin,  oystem,  butter,  breatl.  veal,  boiled  and  masted  fowls,  are  ratliL-r  It^ss 
tligestible  ;  roaet  beef  disappearing  fn>ni  the  stomach  in  tliree  hours,  and  roast 
fowl  in  four  hours.     Salt  beef  anil  ])ork  disappeArtnl  in  4}  hours. 

As  a  nile,  Deaunumt  fouiul  animal  food  digested!  sooner  than  farinaceous, 
luid  in  projmrtion  to  its  minuteness  of  division,  and  t^unlcmcas  of  fibre. 

SECTION  V. 
VARIETY  OF  FOOD. 

According  to  th«  best  writers  on  diet,  it  is  not  enough  to  give  the  proxi- 
nmto  dietetic  sulHstanccs  in  prop<'r  aiiuiunt.  Varif^ty  must  be  iiitroiliicp4l  into 
the  food,  and  dilfereut  substances  of  the  same  class  must  be  alternately  om- 


•  Tho  omounU  of  the  difTcrcnt  orticlcfl  arc  pivcn  in  tho  Mcdiral  Rc^ilAtiona.  The  totiU 
wi'iglit  iltHLt*  not  iilwfijft  I'liiTtMpiiid  tn  thf  ntlicr  tiuui)>ent,  an  U-a,  Jtn..  \*  (imitttHi. 

f  Ait  MMij)  is  Hilly  girt-'ii,  niid  not  the  vntirv  meat,  tho  auinunt  of  tli«  Hlbtuiiiiuitf^ii  is  too  high. 

1  RooKt  half  uvarly  Uik  winitf. 

I  Varietl  diet  aliiio.st  the  bonic. 

\  An  cxten<l»l  table  is  given  in  Pr  rox*(irxccn*nt«iition  of  "  OtmWs  Phyaiologj-  of  Dlgen- 
tJaii."p.  123. 
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ployed.  It  may  appear  aingular  that  this  should  he  necessary  j  and  certainly 
many  men,  and  luoat  animals,  have  perfect  health  ou  a  very  unifbrui  diet. 
Yot,  there  appears  no  ilouht  of  the  good  effect  of  variety^  and  its  action  ia 
probably  on  jjrimary  digestion.  Sameness  cloys  ;  and  with  variety,  more  food 
is  taken,  and  a  larger  amount  of  nutriment  ia  introduced.  It  is  imposaihle, 
however,  ^vith  rations,  to  introduce  any  great  variety  of  food ;  but  the  same 
object  appears  lo  be  secured  by  having  a  variety  of  cooking.  Formerly,  the 
soldier  had  nothing  but  boiled  beef;  now,  he  ha»  roaat  meat  twice  in  the 
week,  aud  8t«W8  occasionally  ;  and  a  portion  of  liis  Hour  is  made  into  pudding?. 
In  tlie  case  of  children  especially,  a  great  improvement  in  health  tiikes  place 
when  variety  of  cooking  is  introduced  ;  and  by  this  plan  (timnng  others),  Dr 
Balfour  succoede<i  in  morvclloufily  improving  the  health  of  the  boys  in  the 
Duke  of  York's  School. 

SKCTION  VI. 
DISEASES  CONNECTED  WITH  FOOD. 

So  great  is  the  influence  of  food  on  health,  that  some  writers  have  reduced 
hygiene  almost  to  a  branch  of  dietetics. '  Happiness,  as  well  as  health,  ia  con- 
sidered to  be  insured  or  imperilled  by  a  good  or  improper  diet,  and  high  moral 
considerations  are  supposed  to  bo  involved  in  the  due  pL'rfonuance  of  diges- 
tion. If  there  is  some  e.xaggeration  in  this,  there  is  much  truth ;  and  doubtless, 
of  all  the  agencies  which  uflect  nutrition,  tliia  is  the  moat  import-ant. 

The  diseases  connected  with  friOil  fonn,  probably,  the  most  niimnrons  order 
which  proceeds  frtun  a  single  class  of  causes  ;  and  so  important  are  they,  that 
ft  review  of  thorn  is  e^piivalent  to  a  discussion  on  disoasoj;  of  nutrition  generally. 

It  is  of  coarse  impossible  to  do  more  here  than  outline  so  large  a  topic, 

Disefl.seit  may  )>e  produced  by  alterations  (excess  or  deJidency)  in  (quantity  ; 
by  imperfect  conditions  of  digestibility,  and  by  special  characters  of  qiialit}'. 


Sub-Section  I. — Alterations  in  Qcantitt. 

1.  Excesft  of  f'\x)d. — -In  some  ca.se.s,  fm^l  is  taken  in  snch  excess,  that  it  is 
not  absorbed  ;  it  then  undergoes  chemical  changes  in  the  alimentary  canal,  and 
at  last  putreiies  ;  quantities  of  gas  (carbonic  acid  and  siUphuretted  hydrogen) 
are  formed.  Aa  much  as  30  lbs.  of  a  half -putrid  mass  have  been  got  rid  of  by 
purgativea.*  Dyspepsia,  constipation,  and  irritation,  causing  diarrhoea,  which 
does  not  always  empty  tlte  bowels,  are  produced.  Sometimes  some  of  the  putrid 
substance  are  absorbed,  as  there  are  signs  of  evident  poisoning  of  the  blood, 
A  febrile  condition,  torpor  and  heaviness,  factor  of  the  breath,  and  somctintea 
possibly  even  jaundice.  It  was,  no  doubt,  cases  of  this  kind  which  led  to  the 
routine  practice  of  giving  purgativea  ;  and  as  this  condition,  in  a  motlerntc 
degref%  is  not  uncommon,  the  use  of  purgativea  will  probably  never  be  dis- 
continued. 

The  excess  of  food  may  be  absorbed.  The  amount  of  absorption  of  the. 
diilerent  alimcntarj'  principles  is  not  precisely  known.  Dogs  cjui  digest  an 
immense  quantity  of  meat,  and  especially  if  they  are  fe4  often  ;  and  not  simply 
largely,  once  or  twice  a-day.  In  men,  also,  much  meat  and  albuminous  matter 
can  be  digested  ;f  though  it  is  by  no  means  uncommon,  in  large  meat-eaten, 


*  A  good  CMM  ot  this  kind  in  rMronIrd  hy  Roath  ( F«cal  Ponnentatton,  p.  19).  Some  cxiavkU 
in  Aiutralia  ivceived  from  7i  to  7|  lb  of  food  daily.  OhstiiiAte  constipation,  dsrapepsia, 
diarrbnsft,  ikio  iliwaRcs,  and  opnthfUniia  were  produced.  Pur^tivea  brought  away  large  quan- 
tities of  half-put  rill  ma«e«. 

t  Juftca'a,  awl  ui|im<iaHy  TTnmmnnd'R  eiperimeula,  "  Experimental  Re«earciua/'  1867,  p.  20. 
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to  find  much  muscular  fibre  in  the  feces.  Still,  ennu;^h  can  bo  t-alvon,  not 
mert>ly  to  give  a  large  gxcgss  of  nitrogen,  but  evon  to  supply  carbon  in  surtiriiMit 
quantity  for  the  wants  of  the  system. 

Tliere  is  certainly  a  limit  to  the  (ligeetion  of  starch  (though  sugar,  how- 
ever, is  absorbcMi  in  large  amount),  as  after  a  very  large  meal  much  starch 
passoa  luialtered.  Tlii^  is  alf^o  the  case  with  fat ;  and  if  krg(^>  quantities  are 
ivrn,  much  passes  by  the  bowels.     But  in  all  cases,  habit  probably  much 

fects  tho  dogreo  of  digestive  power  ;  and  the  continued  use  of  certain  articles 
of  rlict  loads  to  nn  incrcastul  formation  of  tho  fluids  which  digest  them. 

When  excess  of  albmniualcs  coiitiniuUly  iiasses  into  the  system,  congestions 
and  enlarf^enients  of  the  Liver,  and  probably  other  organs,  and  a  geneml  state 
or  plethora,  aiv  prfKUir.Rd.  If  exereiae  is  not  taken  at  the  same  time,  therv  is 
a  disjirojiortiou  between  the  absorbed  oxygen  and  the  absorbed  albuminates, 
whii-h  must  lead  tr>  imperfect  oxidation,  and  therefore  to  retention  in  the  Iwdy 
of  some  substances,  or  to  iiritation  of  the  elinunatirig  orguns  by  the  passage 
through  them  uf  products  less  liighly  eluboratcd  than  those  they  are  adapted 
to  remove. 

Although  not  completely  ]>roved,  it  is  highly  probable  that  gouty  affections 
arise  iwirtly  in  tliis  way,  piirtly  proltnhly  ft-oni  the  use  of  li<piids  which  delay 
motamnrphoftis,  ami  theroforo  lead  to  tho  same  result  as  increased  ingestion, 
and  in  simie  degree  also  from  the  Mi»\  of  indigestible  art-ides  of  food. 

Very  often  large  meat-witers  are  ii<<t  gouty,  and  do  not  appear  in  any  way 
over-fed.  In  this  case,  cither  a  great  amount  of  exercise  is  taken,  or,  as  is 
often  tlic  case  in  these  persons,  the  meat  is  not  absorbed,  owing  frequently  to 
imperfect  mastication. 

A  great  excess  of  alhumintite.^,  witlniut  other  food,  produces  in  a  short,  time 
(five  days— Hanimimd)  iiiaikt-Hl  febrile  syniptiims,  malaise,  aud  diarrluea;  and 
if  p<^raevered  in^  albunuMi  (ijtpears  in  the  urine. 

Kxcesa  of  stiirchc^  and  of  fats  delays  the  luctamorphosis  of  the  nitrogenous 
tissuia,  and  producer  excess  of  fat  Sometimes  acidity  and  Hatult^nee,  are, 
caused  by  the  use  of  much  starch.  It  is  not  understood  if  profoumler  diseases 
follow  the  exctissive  use  of  stjirdies  unless  ilecided  corpuleut-e  is  produced, 
when  the  muscular  fibres  of  tlie  heart  and  of  many  voluntary  museles  lessen 
in  size,  and  the  mnsequences  of  enfeebled  heart's  action  nxv  pn)dueed.  When 
an  excessive  (juautity  of  sUrtdi  is  used  to  replace  allnmunates,  in  physiological 
experiments,  the  condition  bmjuies  of  course  a  complex  one. 

If  an  excess  of  8ta^'h  be  t^ki'u  under  any  circumstances,  much  passes  into 
the  f^ece8,  and  the  urinti  uRen  Womoa  saccharine. 

There  may  he  also  excess  of  food  in  a  given  time  ;  lliat  is,  mejils  too  fre- 
quemtly  repeated,  tbougli  tlie  absolute  quantity  in  twenty-four  iioiu-s  may  not 
be  too  great. 

2.  Dfficienry  nf  FcmhI. — Tim  long  catalogue  of  effect  producexl  by  famine 
is  but  too  well  known,  and  it  is  unnecessary  to  repeat  it  here.  Hut  the 
effects  produeed  by  dcticieuey  in  any  one  of  the  four,  great  classes  of  ali- 
ments, the  otlier  classes  Ijcing  m  normal  amount,  have  not  yet  been  perfectly 
studied. 

The  complete  dopri\'ation  of  albuminates,  without  le,ssening  of  the  other 
classeis  iM'gius  to  ppxluce  markiM.1  effects  in  froni  four  to  live  ili^ys.  There  is 
grtsat  loss  of  muscular  strength,  oftt^n  nu'nlal  ih'bility,  some  feverish  and  dy»- 
l>eptic  symptoms.  Then  fellow  anteiuiii  and  gre^it  prostmtioiL  The  oliniina- 
tioii  of  nitrogen  in  tho  form  of  urea  gnuitly  lessens,  while  tlie  urie  mdd  dimi- 
nishes in  a  less  degree.  If  starch  be  liu-gely  suppHed,  the  weight  of  tho  bo*Iy 
does  not  lessen  for  seven  or  eight  days  (Hammond). 

If  the  deprivation  of  albuminates  >Mt  less  complete  (70  to  100  grains  of 
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nitrogen  beinf^  givon  daily),  tho  btxiy  lessens  in  actirity,  and  passes  into  mow 
or  leaB  of  an  adynamic  condition,  wliich  predisposes  to  the  atticks  of  all  the 
specific  diseases  (especially  of  malarious  alfectiona  and  typhus),  and  of  pneii- 
monia,  and  modilies  the  coarse  of  some  of  these  diseases,  as,  for  instance,  of 
typlioid,  which  nins  its  course  with  leas  elevation  of  temperature  than  naiial, 
and  with  less  or  with  no  excess  of  ureal  excretion.  If  I>r  Playfair's  calcula- 
tion is  corrfct,  two  ounces  of  albmuiniites  (  =  138*8  J^'^uu8  of  nitrogen)  are 
nece«fyir>'  in  each  twenty-four  hnura  for  the  mere  internal  mechanical  work 
of  the  l»ody  (circulation,  ^38pi^ation,  i^'c.)  ;  any  amount  Ik'Kiw  this  will  then 
leml  at  once  Ut  iniiKTfiMjtion  of  somo  of  the  mechanism  df  the  Inwly,  and  to 
lUteratious  in  circulation,  and»  as  a  consiHiuence,  in  secretion  or  excretion. 

The  deprivation  of  starches  can  lie  borne  for  a  long  time  if  fat  Iw  given, 
but  if  botli  fat  and  starch  are  excluded,  though  albnminat4!S  lie  supplied, 
illness  is  produced  in  n  few  days.  Nor  is  it  diHicidt  to  cjcplain  this  :  oa 
albumen  contains  53*5  per  cent  of  carbon  and  15*5  per  cent  of  nitrogen,  to 
supply  3500  grains  of  carbon  no  less  than  1014  f^^uns  of  nitrogen  must  be 
introcluced,  a  rjnantity  three  times  as  j^at  as  the  system  cjin  easily  assimilate, 
unless  enormous  exertion  be  taken,  and  then  the  quantity  of  carbon  becomes 
insufficient. 

Men  can  bi^  fed  on  meat  for  a  long  time,  as  a  good  dcAl  of  fat  is  tlien  intro- 
duced, and  if  the  meat  bti  fK-sli  (and  niw  ?),  8cm*vy  is  not  readily  inducetL 

The  deprivation  of  fat  dmM  not  appnar  to  be  well  borne,  even  if  staivhoa 
be  given  ;  but  the  exact  effects  are  not,  I  believe,  known.  The  great  remedial 
effects  produce<l  by  pi^'ing  fat  in  many  of  the  diseases  of  obscure  malnutrition, 
prove  that  the  partial  deprivation  of  fat  is  both  more  common  and  more 
serious  than  is  8uppo»sed.  The  deprivation  of  the  salts  is  also  eWdently 
attended  with  marked  results  wliich  are  worthy  of  more  attention  than  tJiey 
have  yet  received  There  seems  good  reason  to  think  that  projwr  cell-growth 
requires  a  liberal  supply  of  phosphate  of  lime,  and  that  goo<l  bone-growth 
cannot  go  on  without  lime  and  magnesia.  The  marvellous  efl'ects  of  iron  in 
ana-mia  are  certainly  best  explained  by  looking  on  the  treatment  as  simply  a 
dii'tetic  one,  a  substance  being  supplied  which  had  pre\*iously  been  wajiting 
in  the  food,  or  which  had  from  some  cause  or  other  passed  more  rapidly  out 
of  the  system  thim  it  opuM  bt;  replocetl  by  the  food.  But  the  dt-privation  of 
the  organic  wills  forming  carbonate's  of  alkalies  in  the  syst^'m  jiroducee  the 
most  singidar  result  if,  as  commonly  suppofM^l,  the  peculiar  malnutrition  of 
tissues  (for  the  blood  is  less  aifect«d),  which  wo  call  Kciirvii',  is  to  be  attributed 
to  their  deliciency.  And  as  scurvy  ia  not  i>revonted  by  the  simple  carbonatiwj 
of  the  alkiilieji*,  it  must  be  sujiposed  that  it  is  citric,  lactic,  and  other  acida  of 
that  kind  whicb  are  re<|uired,  and  that  Bcurvy  is  not  so  much  a  deficiency  of 
alkali  in  the  system  as  a  want  of  organic  acids  and  alkalies  together. 

Bad  effects  are  also  pro<lticed  if  the  inter^'ols  between  meals  are  too  long  ; 
this  is  a  matter  in  wliich  there  is  great  indi\'idiial  diffon^nce,  and  ne*d  not  bo 
further  referred  to. 


8ub-Sbotio\  IL — Conditions  or  Diobbtjbility  akd  Assdulation. 

A  great  number  of  diseases  ar*i  produced,  not  by  alterations  in  (piniitity,  or 
by  imjierfections  in  quality  of  the  raw  food,  but  by  conditions  of  indigesti- 
bility,  either  dependent  on  physical  or  chemicjd  conditions  of  the  food  itsidf. 
or  of  the  digestive  fluids.  To  some  persons  certain  foods  are  indigestible  at 
all  times,  or  at  particular  times.  Indigestibility  leads  U?  retention,  and  then 
to  tlie  results  of  ^•t^;ntio^,  \'iz.,  chemical  changes  and  putrefaction  going  on 
in  the  stomach  and  hovels  under  the  influence  of  warmth,  moisture,  Mid 
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air.     Then  irritation  is  produced,  and  dyspepsia,  diarrhoea,  or  dysentery,  are 
caused. 

Indigestibility  extends,  however,  farther  than  this.  There  ia  some  reason 
for  thinking  that  the  albuminates  sometimes  pass  into  the  circulation  less  pro- 
perly prepared  than  usual  to  undergo  the  action  of  the  liver,  and  that  they 
therefore  produce  irritation  of  that  oi^an,  and  passing  into  the  blood  in  some 
unassimilable  state,  produce  irritation  of  the  skin  or  kidneys.  Sometimes, 
indeed,  albumen  appears  in  the  urine,  as  if  it  had  circulated  like  a  foreign 
body  in  the  blood.  Such  conditions  are  usually  allied  to  some  evident  error 
in  primary  digestion,  but  occasionally  are  not  obviously  accompanied  by  any 
gastric  disorder.  Whether  there  is  any  similar  imperfection  in  the  digestion 
of  starch  or  fat  is  not  at  present  known. 

Sub-Section  III. — Conditions  op  Quality. 

Altered  quality  of  what  is  otherwise  good  food  produces  a  great  number 
of  diseases.  Most  of  these  are  referred  to  under  the  headings  of  the  different 
articles  of  food,  and  the  subject  is  merely  introduced  here  to  complete  the 
general  sketch  of  the  production  of  disease  from  food. 

In  inquiring,  then,  into  the  effects  of  food,  the  following  appears  to  be  the 
best  order  of  procedure  : — 

1.  Is  the  food  excessive  or  deficient  in  quantity  as  a  whole,  or  in  any  of 

the  primary  classes  of  aliments  t 

2.  Are  the  different  articles  digestible  and  assimilable,  or  h^m  some 

cause  inherent  in  the  food  or  proper  to  the  individual,  is  there  diffi- 
ciUty  in  primary  digestion  or  want  of  proper  assimilation  ? 

3.  T.S  the  quality  of  the  food  altered  either  before  or  after  cooking  1 


CHAPTER   VI. 

QUALITY,  CHOICE,  AIJD  COOKING  OF  FOOD,  AND  DISEASES 
ATTEIBUTABLE  TO  IMPROPER  QUALITY. 

SECTION  I. 
MEAT. 

The  advantages  of  meat  as  a  diet  are — its  large  amount  of  nitrogenous  sub- 
stance, the  union  of  this  with  much  fat,  the  presence  of  important  salts  (viz., 
chloride  of  potassium,  phosphate  of  potash,  carbonate  of  potash,  or  a  salt^ 
forming  carbonate  in  incineration),  and  iron.  It  is  also  easUy  cooked,  and  is 
very  digestible ;  it  is  probably  more  easily  assimilated  than  any  vegetable,  and 
there  is  a  much  more  rapid  metamorphosis  of  tissue  in  carnivorous  animals 
than  in  vegetable  feeders.  "Whether  the  use  of  large  fjuantities  of  meat  in- 
creases the  bodily  strength  or  the  mental  faculties  more  than  other  kinds  of 
nitrogenous  food,  is  uncertain.  The  great  disadvantage  of  meat  is  the  want 
of  starch. 

The  composition  of  fresh  and  salt  meat  has  been  already  given  (pages  149 
and  150) ;  but  the  annexed  table  will  supply  further  details  : — 

Composition  of  FrfUfh  Beef.     (Moleschott — Mean  of  all  the  Continental 

Analyses.) 

Water 7;i-4 

Soluble  albumen  and  ha>matin,     .  .         .  2 '25 

Insoluble  albuminous  substancei<,  .  15*2 

Gelatinous  substances,       ' 3*3 

Fat,* 2-87 

Extractive  matters, 1  '38 

Kreatin, 0-068 

Ash, 1*6 

The  composition  of  the  ash  has  already  been  given  (page  151). 
It  is  worthy,  however,  of  remark,  that  Stolzelt  found  8  "9  per  cent,  of  car- 
bonic acid  in  100  of  ash,  which  indicates  probably  lactic  acid.  Are  the 
anti-scorbutic  properties  of  fresh  and  raw  (1)  meat  connected  with  this  acid, 
and  is  it  destroyed  by  cooking  ?  More  than  one-third  of  the  ash  is  composed 
of  phosphoric  acid.     It  is  alkaline. 

Beef,  mutton,  and  pork  form  the  chief  meats  eaten  by  the  soldier. 

•  The  amount  of  fat  in  this  analyidi  is  certainly  too  low. 
+  Liebig'a  Annalen,  band  Ixxvii.  p.  256. 
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lu  tirnt'  of  [x^ivco,  lie  only  receives  freslt  meot^  htM'f  jind  mutton,  and  moit; 
geldora  pork ;  in  time  of  war,  he  Jtos  salt  boef  and  salt  pork.  The  meat  is 
BUppliod  by  contriictors.  or  is^  iit  Bomc  t-tations,  fiiniishyd  by  the  conuniiisariat, 
who  have  tlietr  own  rtlftu^hter-h(ui.s('3. 

Thy  salt  niyat  is  jiruiiiiriMl  in  tlie  usual  way,  but  it  ia  probable  that  Pro- 
fessor Morgan's  iniprovod  jirnucsH  will  sui»er8ede  tho  old  plan.  Instead  of 
cutting  the  meiit  into  small  luasses,  and  placing  it  iu  brino.  Professor  Morgan, 
immediately  after  deatii,  a[>f  lis  tlie  thorax,  iiisertii  a  pi[)e  ijito  the  left  ventricle, 
and  counects  the  jiipf,  by  an  india-rubber  tube,  with  a  tank  of  brine  placed  at 
a  few  feet  elovatitui,  and  iiijectH  the  vessels.  After  the  blood  has  been  ilriven 
out  through  the  rij,'ht  auritle,  the  exit  is  clcxsiwl,  and  the  pressure  forces  the 
brine  into  tlio  smalleBt  ramiHcations  of  the  ve^wds.  The  pnxiess  is  fiuisheii  in 
ten  to  twenty  niinutea ;  the  meat  ia  then  cut  up,  dried,  if  neceesary,  in  a  l»ot- 
air  chamber,  and  packed  in  charcoal,  Tlic  injected  fluid  is  composed  of  1 
gallon  of  brine  to  the  cwt.,  J  to  J  1j  of  idtre,  2  %  of  fiu^ju-,  a  little  «pice,  salt, 
and  i  oz.  of  phosphoric  acid,  which  serves  more  cunipletely  t<j  retain  the 
albumen,  and  al.so  adds  a  little  phosphoric  acid.  The  brine  can  lie  used  hot. 
Tills  is  an  excellent  jilan,  ami  will  UTtdoubtedly  snpersc<lc  tlio  old  system.  It 
is  now  l>eing  employed  to  preserve  the  bodies  of  the  cattle  iu  South  America, 
The  meat  is  rather  salt. 

The  medical  olUeer  may  Im'  calleil  on  to  see  the  animals  during  life,  or  to 
examine  the  meat. 


Sub-Sectiok  I. — Inspection  of  Animals. 

Animals  ahould  be  inspected  twenty-four  hours  before  being  killed.*  In 
tins  eountr)'  killing  is  done  twenty-four  or  forty-eight  hours  before  the  meat 
IB  issued  ;  in  the  tropics  only  ten  or  twelve  hourn  previously. 

Animals  phnuhl  be  well  grown,  well  nouri-shed,  and  neither  too  young  nor 
too  old.  Tlu!  tlesh  of  young  aninml.M  in  lens  ritdi  in  fuiltrf,  fat,  ami  fiyntoniru', 
and  also  loses  much  weight  (40  to  70  per  cent.)  in  cooking. 

WeiijhL — An  ox  Kliould  weigh  mit  less  than  (HM)  Ih,  ami  will  range  ironi 
this  to  120*1  ttj.  The  French  nile^s  fix  the  minimum  at  250  kilogramnit?s 
(  =  550  lb  av.).  The  mean  weight  iu  Fmnce  is  350  kilogrammes  ( =  770  Ibav.). 
A  cow  may  weigh  a  few  poiuids  leas ;  a  good  fat  cow  will  weigh  from  700  to 
740  tt).  A  heil'er  sh()ul<l  weigh  350  to  400  lb.  Tlie  French  rules  tix  the 
minimum  of  the  cow's  weiglit  at  I  GO  kilogrammes  (  =  353  lb).  Tlio  mean 
weight  of  cows  in  Fnmce  is  230  kilogmmmcs  (  ^  SOiJ  Db). 

Tiiere  are  several  methods  of  delenmnliig  tho  weight ;  the  one  most  com- 
iiumly  used  in  thi.s  country  is  to  measure  llie  h-ngth  of  the  trunk  from  just  in 
Iniit  iif  the  aca]»uh»j  to  the  root  of  the  tjiil,  and  the  girth  orcircumierence  just 
iM'hind  tho  scnpula^  ;  then  multiply  girth  by  O'OS,  and  the  product  by  the 
Ii'ugtli,  the  flirueiisions  in  cubic  feet  are  olttairied ;  each  cubic  foot  is  suj)- 
[Kwed  U)  weigli  42  lb  avoirdupois,  llie  fonnnla  is  (C  x  -08)  x  L  x  43.  An  ox 
or  cow  gives  about  60  per  cent,  of  meat,  exclusive  of  the  head,  feet,  liver, 
llings,  and  spleen,  i.\:c.t 

A  full-grown  sheep  will  weigh  from  60  to  90  lb,  but  the  difference  in 
diflereut  breeds  is  very  great.  It  also  yields  about  CO  per  cent,  of  available 
food. 

*  Kverj  coDtrnct  ^houM  Ituve  a  clauae  givioK  ofHcert  tho  power  of  kutpectton. 
t  Tlir  anhiial  U  <Uvi<le4l  into  carcass  niiJ  ofFiit ;  the  fonner  incluileA  tlie  whole  of  the  nheleton 
U'opl  the  head  niiJ  Teet),  with  the  niuacleN,  incm1mnw>  viwelJi,  nnd  fnt.  niid  the  kiiluoyx  an«] 
It  HiiiTiiitmhiig  thvin.    'nib  otTal  includiu  the  hvud,  feet,  akin,  anil  nil  internal  organs,  exct>pt 
the  kiilncya. 
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A  full-grown  pig  weighs  frtmi  100  to  IJSO  lb  ^t  more,  aud  yields  about  75  to 
80  jKjr  cent,  of  availnble  footL 

A'je. — The  A^c  of  the  <«:  ami  cow  ahuiilil  l>o  from  three  to  eight  yvtits ;  the 
age  is  told  ebielly  hy  tlie  teeth,  ami  U'hm  jHirtL'^tly  l»y  the  hums.  Thu  tem- 
pomry  teeth  are  in  i>art  through  at  hiitli,  and  all  the  incisora  arc  througli  in 
twenty  day»  ;  the  ftist,  second,  and  thiixl  i»iiii-suf  teinpurarj'  niolarij  are  through 
in  thirty  dny.s  ;  the  U-^^lh  are  grown  large  enougli  to  touch  eacli  other  hy  the 
sixth  month ;  they  gradually  wear  and  fall  in  eighteen  uioulhs ;  the  fourth 
I>crmanent  molars  are  through  at  the  fourth  month  ;  the  fifth  at  the  fifteenth  ; 
the  sixth  at  two  years.  The  tiunporary  teetli  begin  to  fall  at  twenty-nne 
months,  and  are  entirely  replaced  by  the  thirty-ninth  to  the  forty-fifth  month  ; 
the  order  being — centml  pair  of  incisors  gone  ut  twenty-one  niontlis ;  soojnd 
pair  of  inciaurH  at  twenty-seven  niuriths  ;  first  luid  second  temporary  mtilars 
at  tliirty  months  ;  third  temptomrj'  molars  at  tliirty  months  to  three  yeaj-s ; 
thinl  and  fourth  temporary  incisora  at  tlurty-three  niuutha  to  three  years. 
The  development  is  quite  com])lete  at  from  five  to  six  years.  At  that  time 
the  border  of  the  inci-nors  lias  \h3&i  wum  away  a  little  below  the  level  of  the 
grindere.  At  six  yeara,  the  lir^t  gi-inders  aw  beginning  to  wear,  and  are  an 
a  level  with  the  incisors.  At  eight  years,  the  wear  of  the  first  grinders  is 
very  apparent.  At  ten  or  eleven  years,  the  used  surfaces  ol'  the  teeth  begin 
to  l)ear  a  wpmre  mark  surrounded  with  a  whit*!  line  ;  and  this  is  pronounced 
on  oU  the  teeth  by  the  twelfth  year  j  between  the  twelftli  and  fourteenth 
year  this  mark  take^  a  round  form. 

The  rings  on  the  hnrn^  are  less  useful  as  guides.  At  ten  or  twelve  raontlw 
the  first  ring  a]>i»ears  ;  at  twenty  mdnthd  to  two  years  the  second ;  at  thirty  to 
tliirty -six  months  tlie  tliinl  ring  ;  at  forty  to  forty-six  months  the  fouilh  ring; 
at  fiity-four  to  sixty  wontlis  the  fifth  ring,  and  so  on.  lint  at  tlie  fifth  year, 
the  three  first  rings  are  indistinguishable,  and  at  tlic  eighth  year  ail  the  rings. 
Besides,  tlie  deiders  file  the  horns. 

In  the  sheep,  the  U?m[)orary  U^ith  begin  to  apjwyir  in  the  first  week,  and  fill 
the  mouth  at  thaKi  months  j  they  are  gradually  worn  and  fall  about  fifteen  or 
eighteen  months.  The  fourth  p<'.rmanent  grinders  aiijiear  at  three  months, 
and  the  fifth  pair  at  twenty  to  twenty-seven  months.  A  common  rule  is 
"  two  broad  teeth  every  yeai."  The  wear  of  the  teetli  begins  to  he  marked 
aUiut  six  years. 

The  age  of  the  pig  is  known  up  to  three  years  by  the  teeth;  after  that  thei-o 
is  no  certainty.  The  teni|M)mry  t4'eth  are  eomjilete  in  thret^  or  four  months  ; 
alwrnt  tlie  sixth  month,  thi?  preinolar»,  Ix-twecn  the  tusks  and  the  first  pair  of 
molars,  appear ;  in  sLv  to  ten  months  the  tusks  and  ^xisterior  incisora  are 
replac&l ;  in  twelve  months  to  two  yeary  the  other  incisors ;  the  fourth  jier- 
manent  molars  appear  at  six  months  ;  thu  fifth  pair  at  ten  montlis;  and  the 
sLxth  and  last  molars  at  eighteen  montlis. 

Crmdiiion  ami  HfcfOt, — lliere  ought  to  be  a  [irojier  amount  of  fat,  wliich 
is  beat  felt  on  the  false  ribs  and  the  tuberosities  of  the  is<'hi»m,  and  the  lino 
of  the  belly  from  the  sternum  U.t  the  pelvis ;  the  flrsh  should  l>e  tolembly  lirui 
and  elastic  ;  the  skin  should  be  supple. 

As  shr>^ving  he^dth,  we  should  look  to  the  general  ease  of  movements,  Ac 
quick  bright*ey*.«,  the  nawd  mucous  meiuhrano  red,  moifit»  and  healthy  look- 
ing ;  the  tongue  not  luinging ;  the  respiration  regular,  easy  ;  the  expired  air 
without  odour  ;  tlie  circulation  traiupiil ;  the  excreta  natural  in  ai>[)earanc(.>. 

Wiien  sick,  the  coat  is  rough  or  standing  ;  the  nostrils  drj*,  orcovere<l  with 
foam  ;  the  eyes  heav^^  ;  the  tongue  protruded ;  the  respii-ation  diihcult ;  move- 
ments slow  and  difficnlt :  there  may  be  diarrhcra ;  or  scanty  or  bloody  urine, 
&c.     In  the  cow  the  teats  are  hot. 
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The  diseases  of  cattle  which  the  medical  oilicer  should  watch  for  are- — 

1.  Spidemic  Pleuro-pneuniatiia  (a  lung  diaeafie). — Not  eofiily  rocognisod 

at  first,  but  with  marked  lung  symptoms  after  a  few  days. 

2.  Foot-uful- Mouth  Diaea^  (murrain,  aphtha  ur  eczema  epizootica). — At 

once  recognisetl  by  tlie  exammfttiun  of  the  mouth,  feet,  and  t«ats. 

3.  Cattle  Flui/uv  (lyiihus  contagiosu«,   Steppe  disease,  Rinderpest). — 

Becognisod  by  the  early  prostration  (hanging  of  head,  droopuig  of 
ears),  shivering,  niuning  from  eyes,  nose,  and  mouth,  peculiar  con- 
dition of  tongue  and  lips,  ceasatiou  of  nmunatioUj  and  then  by  ab- 
dominal pain,  scouring,  &c. 

4.  Anthrax  (malignant  pustule,  carbuncular  fever). — If  boils  and  car- 

buncles fonn,  they  are  at  once  recognised  :  if  there  is  erj'sipelas,  it 
is  called  black-quarter,  quarter-ill,  or  blackleg  (erysipelas  carbun- 
culosmn),  and  is  easily  seen. 

5.  8mj)k  viflamniiitory  affections  of  the  lungs,  bronchitis,  and  simple 

pneumonia.     Ail  have  obvious  symptoms. 
0.   Dropsical  affections  from  kidney  or  heart  disease. 
7,  Indifjestiofty  often  combine<l  with  apoplectic  sjnuptoma. 

A  great  number  of  other  diaeasea  attack  cattle,  which  it  is  not  necessary  to 
enumerate.  All  the  above  are  tolerably  easily  recognise*!.  The  presence  of 
Taenia  mcdiocau'^llata  cannot,  to  my  knowledge,  be  detected  before  death. 

The  diseases  of  sheep  arc  similar  to  those  of  cattle  ;  they  Buffer  also  in 
certain  cases  from  sph-nic  apoplexy  or  "  braxy,"  wliich  is  considered  by  Pro- 
fessor Gamgee  to  be  a  kiud  ol  anthrax,  and  is  said  to  kill  00  per  cent,  of  all 
sheep  that  die  in  Scotlaml  ;  the  animals  have  a  "  peculiar  look,  staggering 
gait,  blood-shot  eyes,  rapid  breathing,  full  and  frequent  pulse,  Hcanly  secre- 
tions, and  great  heat  of  the  body."* 

The  smallpox  in  sheep  (variohi  ovina,  claveUe  of  the  French)  is  easily  known 
by  the  Hea-bitt<^n  ft[>^Kyirjince  of  tlie  skin  in  the  early  stage,  and  by  Uie  rapid 
appearance  of  nodules  or  papulic  and  \-esicles. 

The  sheep  is  also  Bubjeet  to  blaek-quaiter  (erj'sipelas  earhimculoaum)  ;  one 
limb  is  affected  ;  and  the  limp  of  tlic  animal,  the  fever,  and  the  rapid  swelling 
of  the  limb,  are  sulhrifnt  diagiioylie  murks. 

The  sheep,  of  course,  may  suffer  from  acute  lung  affection,  scouring,  red 
water  (huMuaturia),  aud  many  utlier  diseases.  Of  the  chitmic  lung  affections, 
one  of  the  most  important  is  the  so-called  *'  phtliisis,"  which  is  produced  by 
the  ova  of  the  Stronijyliis  Jilaria,  This  entozoon  has  not,  I  believe,  been  yet 
found  in  the  muscles,  and  the  meat  is  said  to  he  good.  The  rot  in  sheep 
(iluko  tlisease)  is  caused  by  the  presence  of  the  Dtsfonta  hepaticum  in  large 
numbers  in  the  livcr^  aud  sometimes  by  other  parasites.  The  principal 
aymitloms  are  dulness,  sluggishness,  followed  by  rapid  wa.sting  and  paUor  of 
the  mucous  membrane,  diarrbaa,  yellowness  of  the  eyes,  falling  of  the  hair, 
and  ilropsical  swellings.  The.  aiiinnd  is  supposed  to  take  in  the  Cercaria 
(the  embryotic  stage  of  Ihe  distoiim)  from  the  herbage.  The  so-called  **  gid," 
"  sturdy,"  or  '*  lumsick,"  is  caused  by  the  dovclopment  of  the  Ca'tmnus  cem- 
hrulis  in  the  brain. 

ITie  pig  is  also  attacketl  by  anthrax  in  different  forms  ;  by  typhoid,  and  by 
hog  choh'ra,  which  may  ]>erhai)8  be  a  rapiil  form  of  typhoid.  The  swelling 
in  the  hrst  case,  and  the  scorning,  fever,  and  prostration  in  the  second,  ore 
sufficient  dia^iofltic  marks.  In  1864,  a  severe  fever  of  this  kind,  with  or 
without  scouring,  prevailed  among  tlie  pigs  in  London. 

The  so-caUe<l  mea-slc  of  the  pig  is  caused  by  the  presence  in  the  muscle  of 
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tlie  Cj/sticetvu^  celluhsua.  It  is  detected  in  the  following  way  : — The  "  meaelo 
trier"  throws  the  pig  on  its  hAck^  draws  out  and  wiyi^  the  tongue,  and  looks 
and  feols  for  the  sublingual  vesicles  containing  the  Cysticerci.  Sometimes  a 
hit  is  cut  out  of  the  muscle  under  the  tongue,  and  the  Cysticerci  are  micro- 
scopically examined.  A  small  harpoon  can  be  used  for  this  purpose,  and  gives 
little  pain.  iSometimea  the  Cysticercus  can  be  seen  on  the  coiguuctivo,  or  on 
the  folds  of  the  anus.  Wlien  the  disease  is  far  advanced,  the  animal  is  dull, 
the  eyes  heavy,  a])jH;titc  bad.  These  symptoml  are,  however,  not  peculiar  ; 
there  is  said  to  be  sometimes  tenderness  in  the  groin  ((Jriive),  hut,  according 
t<j  Delpech,  this  is  very  uncertain  ;  a  better  sign  is  a  certain  amount  of 
swelling  of  the  shoulder,  which  causes  a  Sf^jrt  of  constriction  of  tho  neck,  and 
somewhat  impedes  the  movements  of  the  animal  (iJulpech).  The  presence  of 
■  the  Tridiinn  gpiralu  (a  disease  to  which  nu  name  is  yet  given)  is  indetectable 
K       before  death,  nnless  it  be  also  found  in  the  miiscles  under  the  tongue. 


Sub-Sbotion  it. — Inspection  of  Dead  Meat. 
1.  Frtsh  Meat, 
Meat  should  be  inspected,  in  temperate  climates,  twenty-foui  hours  after 


eing  killed  ;  in  the  tropica,  earlier. 

Tlic  follo^ving  points  must  be  attended  to  : — 

(a.)  Quantittj  vf  Bone.~\\\  lean  animals,  the  Iwne  is  relatively  in  too  great 
proportion  ;  taking  the  wliole  animal,  20  per  cent,  should  be  allowed. 

(6.)  Cbittnliiy  and  Cftorficter  of  fhe  Fut. — It  should  be  sufhcient,  yet  not 
excessive,  else  the.  relative  proiwrtion  of  albuiniiKJua  food  is  too  low  ;  it  should 
be  tinu,  healLhy  looking,  not  too  yellow  ;  without  haemorrhage  at  any  point. 
The  kind  of  fetfding  lias  an  effect  on  the  colour  of  the  fat;  some  oil-cakes 
give  a  marked  yellow  colour. 

Professor  Gamgec  states  that  pigs  fed  on  tlesh  have  a  peculiarly  soft 
diffluent  fat,  and  emit  a  strong  odour  from  their  bodies.  The  same  authority 
tells  us  that  the  butchers  will  rub  melted  fat  over  the  carcass  of  thiu  and 
diseased  animals,  to  give  the  glossy  look  of  health. 

(r.)  Corufiinm  of  the  Fleah. — The  muscles  sliould  bo  firm,  and  yet  elastic  ; 
not  tough ;  the  pale  moist  muscle  marks  the  yduug  animal ;  the  dark-coloured 
the  old  one ;  the  muscular  fasciculi  are  larger  and  cnorBer  in  hulls  than  oxen. 
When  good  meat  is  placed  on  a  white  plate,  a  little  reddish  juice  frequently 
flows  out  after  some  hours.  There  should  be  no  lividity  or  marbling  on  cut- 
ting acroee  some  of  tho  muscles  ;  the  int«'rior  of  the  muscle  should  be  of  the 
same  characters,  or  a  little  paler ;  there  should  be  no  softening,  mucilaginous 
fluid,  or  pus,  in  the  iiitenuuscular  cellular  tissue.  Tliis  is  an  important 
point,  which  should  be  closely  looked  to.  The  i n term  use uhir  cellular  tissue 
becomes  soft,  and  tears  easily  when  stretched  in  commencing  putrefaction. 

The  presc^nce  of  Cysticerci  or  Trichina^  in  the  pig,  and  of  the  fonuer  in  the 
cow  and  ox  (giving  rise  to  Tcenin  vicdiocandlofa),  must  be  carefully  looked 
for.  The  Cysticerci  are  easily  detected  by  the  naked  eye  as  small  round 
8i>ecks  ;  luul  the  microscope  (twenty  to  fifty  diameters)  at  once  shows  their 
real  nature.  The  psoas  muscle  should  be  especially  examined.  When  the 
('ysticerei  are  in  great  numbers,  the  flesh  crackles  on  section.  The  Trichina?, 
when  eTiciipsiUed,  are  also  often  seen  by  the  naked  eye  as  siuall  white  specks ; 
the  wliite  colour  is  chiefly  owing  to  lime  salts,  and  disappears  when  dilute 
hydrixhloric  acid  is  added.  Leuckhardt  recommends  putting  a  piece  of  flesh 
in  a  wat^ih-gla.'^a  with  liquor  potaesae  (one  part  to  eight  of  water) ;  the  muficle 
is  changed  into  an  almost  mucous-like,  clear  mass.  The  capsules  of  the  before 
invisible  TrichinH'  will  then  be  seen  af^  little,  shaq»l y-<lefined  white  specks,  and 
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can  bo  rcatlily  exaimned  uudei*  tho  nticrctscoiK*.  This  seems  a,  useful  jiLiu. 
Vogel  rpcommenda  acetic*  acid ;  tlilul«  liyilruclilorii:  iicid  is  perhnps  better. 
WliGii  not  enc*ii>8uled,  the  inicroaeopo  uLme  detects  thoui  ;  a  power  of  50 
to  100  diametors  is  sufJxcietit.  It  is  said  Umt  tlie  jiart  at  the  muscle  nvixv 
the  tendon  is  most  likely  to  have  them  in  *(reate8t  lunnWrs, 

Professor  Granigco  states  that  in  Ireland,  among  5427  pigs,  120  (2-2  per 
cent)  were  mojwly. 

In  Braunschweig,  in  18(?4,  12,747  pigs  were  examined,  and  only  one 
trinliinnus  pig  was  found.* 

U  is  necessary  not  to  mistake  the  so-called  Rainey's  corpuscles  for  Trichinae. 
These  are  dark  (ijninular  masses  of  an  oval  ti^^ure  n.ud  witli  a  transparent  cap- 
sule, which,  whi'n  nipttirt'il,  disr.hjirf^fa  oval  liodies.  The  capsuh'i*  are  some- 
times loit^,  and  even  star-sba])ed.  The  nature  of  Kainey's  corpuscles  is  not,  I 
believe,  known. 

Tiie  degree  of  frosliness  of  meat  in  commencing  putrefaction  is  judged  of  by 
the  colour,  whicJi  becoine^*  ixiUt  j  by  the  oduur,  which  becomes  at  an  early 
stag©  different  trom  the  not  uuplejisant  odour  of  fresh  meat,  and  by  tlie  con- 
sistence. Afterwai-ds^  the  sigiu?  ar«  marked  ;  the  odour  is  disagrw^ablc,  and 
the  colour  hegins  to  turn  greenish.  It  is  a  good  pliiu  to  push  a  clean  knife 
into  the  desh  up  to  its  hilt.  In  good  meat  the  resistfiuef!  is  uniform  ;  in 
putrefying  meat,  some  parU  are  softer  than  others.  The  smell  of  the  knife  is 
also  a  gwxj  t*.»8t 

(fl.)  Condition  oj  the  Mtirrofr.—ln  temperuto  cliraatt^s,  the  marrow  of  the 
hind  legs  is  solid,  twenty-four  hours  after  killing  ;  it  is  of  a  light,  rosy  red. 
If  it  is  soft,  brownish,  or  with  black  puuita,  the  aniuial  has  been  sick,  or  putre- 
faction is  commencing.  The  marrow  of  the  fore-legs  is  more  diffluent ;  some- 
tiling  like  honey — of  a  light  rosy  retl, 

(c)  Cffnditioit  of  Luvjit  and  Liver. — lioth  .'ilmuld  be  Inoked  at,  to  detect 
the  StroHffjfltjjfJJiaria  in  the  lungs j  the  Uiatoma  in  the  liver;  also  for  tho 
presence  of  multi])le  absccwrtcs. 

(/,)  To  detect  cattle  plague,  the  mouth,  stomach,  or  intestines  must  l>c  seen  ; 
no  alterations  liave  as  yet  been  pointed  out  in  the  naked-eye  appearance  of  tho 
nuiscles,  though  under  the  microscope  they  are  degenerating  like  the  muscles 
in  human  typhoid  (liuchauan). 

But  meat  cannot  be  fully  judged  of  till  it  has  been  cooked,  so  as  to  see 
how  much  it  loses  in  roasting  or  boiling;  whelhor  the  fibrt\s  cook  hard,  &c. 

In  countries  where  there  are  goats,  the  attached  foot  ol'  the  sheep  should  be 
sent  in  tor  identilication. 

Decomi>iising  s^uisnge^  are  diflicnlt  of  detection  until  the  smell  altera.  Art- 
mann  recomuieiids  mixing  tho  sausjige  with  a  giwd  deal  of  water,  boiling  and 
abiding  freshly  prc]«ired  lime-water,  (jooil  sausages  give  only  a  faint,  not 
unpleasant,  unmioniacul  smell  ^  bad  sausages  give  a  very  otl'ensive,  pecuUar 
ammoniacal  odour. 

2.  SfiU  Meat 

It  is  not  at  all  easy  to  judge  of  salt  meat,  and  the  tost  of  cooking  must  often 
Ixi  employed.     The  following  iwinta  sliuuld  1m)  atteiuUxl  to  : — 

(rt.)  Thr  uttlfintj  has  /«'^/i  tnil  done,  hut  thtt  pnrijt  in/ei'ior. — This  is  at  onco 
detected  by  tjiking  out  a  good  number  of  pieces ;  those  at  the  bottom  of  tho 
cask  ahoidd  be  looked  at,  as  well  as  thosn  at  tlie  top. 

(h.)  The  Hfdtintj  tcdl  donr.y  and  the  inirh  (/<x>dt  hut  the  meat  M. — Here  the 
oxtrome  hardness  and  toughness,  and  shrivelling  of  tho  meat,  must  guide  us. 


VircboVfi  Arcbiv,  Und  zxziL  ^  654. 
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It  would  bo  ilMirablo  to  have  the  year  of  suiting  pUiced  ou  the  cask  of  aalt- 
Wf  or  pork. 

{t\)  Thr  tutUinff  icell  iloue^  but  (he  maat  Itad. — If  the  meaL  Has  imrtiaUy 
pulmtied,  uo  salting  will  entirely  remove  its  softness ;  and  even  there  may  be 
imtii-'fiictive  odour,  or  greenish  colour.  A  slight  amomit  of  decomposition  is 
arri'stiMl  by  the  suit,  antl  is  prol>ably  imkitisctable.  Cysticorci  an;  not  killed 
V>y  salting,  ami  can  be  detected.  Measl}'  pigs  are  said  to  salt  badly,  but  Mr 
Gan»gi?e  infonuH  rae  this  is  not  the  case. 

(d.)  The  mifiiifj  hully  done,  either  from  hofiie  or  Ixtd  f/n'ri'', — In  both  cases 
signs  of  ])utrefaction  cun  1>e  detected  ;  the  meat  is  paler  iluui  it  ehuidd  be ; 
often  slightly  greenish  in  colour,  and  with  a  pectiliar  odour. 

It  should  be  remembered  that  "brine  is  aouietimes  poisonous  ;  this  occun  in 
cases  whore  the  brine  has  Ixien  used  several  tinier  j  a  large  quantity  of  animal 
substance  pcb^ses  into  it«  and  appears  to  decom^xtse.  The  special  ]>oisunous 
agent  has  not  been  isolatecL 

Bob-Section  III. — Diseases  arising  fhom  altered  Quauty  of  Meat. 

A  rery  considerable  quantity  of  meat  from  diseased  animals  is  brought  into 
the  market.  Professor  Gamgee  lias  estimated  it  at  one-iifth,  but  the  amount 
is  uncertain- 
Instances  are  not  at  all  uncommun  in  Mliich  jx^rsons,  after  partaking  of 
butcher's  meat,  have  been  attacked  with  serious  gastro-intestinal  ajTuptoms 
(vomiting,  diarrhoea,  and  even  cramp),  followed  in  some  cases  by  severe  febrile 
symptoms ;  the  whole  comjilex  of  symptoms  somewhat  resomblej*  cholera  at 
first,  and  afterwards  tj'phoid  fever.  The  meat  has  been  oft^n  anol^T^ed,  for  the 
purpcme  of  detecting  poison,  but  nono  bna  been  found.*  In  the  records  of 
these  eases,  the  kind  of  meat,  the  part  used,  and  the  origin  from  a  diseased 
animal)  are  not  stated,  and,  in  some  caries,  it  may  lie  eonjecturetl  that  the 
cooking,  and  not  the  nusit,  was  in  fault.  Still,  the  instances  are  becoming 
numerous,  and  are  incre;i«ing  everj'  ilay,  as  attention  is  dinn'ted  to  the  subject 
We  sboidd  conc^lude  from  general  princijjh's,  that  as  all  diseases  must  lUfect 
the  com]>osition  of  llesli,  and  as  the  compusitinn  of  our  own  bodies  is  iuextri- 
cably  blended  with  the  com]»ositi(m  f»f  tlic  substances  we  cat,  it  must  bo  of  the 
grcatcstimportancefor  health  to  have  these  substances  as  pure  as  |K>ssiblc.  Ani- 
mal [wisons  may  indeed  be  neutralised  or  destroyed  by  the  process  of  digestion, 
but  the  composition  of  muscle  must  exert  an  influence  on  the  composition  of 
our  own  nitrogenous  tissuea  whitrli  no  preparation  or  digestion  can  remove. 

On  looking  through  the  literature  of  the  subject,  however,  we  find  less  evi- 
dence than  might  be  expected.  I  cannot  but  believe  tliis  to  be,  In  i>urt,  owing 
io  ini]terfeet  observation,  especially  wlion  we  think  fur  how  long  a  time  the 
Trichina  disease  has  been  overlooked.  I  have  observed  also  with  interest 
that  sevejid  of  tlie  instances  of  iunocuity  of  dii?eased  meat,  in  diiTerent  authors, 
are  taken  from  Pareut-Duchiltelet's  works  un  Hygiene — from  an  author,  in 
fact,  whom  it  was  diflicult  to  couvince  that  injury  U)  health  was  jiroduced 
by  any  cause.  There  appear  to  be  thn<e  flivisions  of  this  subject,  which  must 
not  bo  confounded. 

1.  77</!^(W*  of  httdthtj  anhnnh  mat/  j^rotture  Poiaonom  Sf/mptotits.- — This 
is  the  case  with  certain  kinds  of  fish,  especially  in  the  tropical  seas.  There 
is  no  evidence  that  the  animal  is  diseased,  and  the  iiesh  is  not  decomposed  ;  it 


*  See  ProfesRor  Gaiiigve'a  {nper  In  the  Fifth  Kapcrt  of  the  Bledicul  OfBccr  to  the  Privy  Coancil. 
1863.  p.  £87.  Me  tefento  oues  twtod  by  Uftoligui,  Taylor,  Letheby,  Dundju  Thontson,  uid 
KeiUi 
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produces,  hoTvever,  violent  symptoms  of  two  kiuJs — gastro- intestinal  irrita- 
tion, and  flevero  ataxic  nervous  syiuptonis,  with  great  depression  and  al^dity. 
The  little  herring  {Clupva  harenyo  vihtor),  ths  silver-fish  (Zeus  (iallue)^  tha 
])ilchHrd,  the  white  llat  fish,  and  several  others,  have  buim  known  to  have  these 
efl'ects.*  In  some  cafles,  though  not  in  all,  the  poison  is  develojK^d  during  the 
breeding  time.  Oysters  (even  when  in  season)  and  mussels  have  Ix-en  known 
to  produce  similar  symptomt*,  without  any  decomposition.  The  production 
of  dyspepsia  and  nettle-rash  in  some  persona  from  eating  shell-fish  need  scarcely 
be  mentionrtl. 

Among  the  Mammalia  the  flesh  of  the  pig  sometimes  causes  diorrhcea — a 
fact  I  have  had  occasion  to  obwrve  in  a  regiment  in  India,  and  which  has 
been  often  noticed  by  others.  Tlie  He-sh  is  probably  afFtM^tiMl  by  the  imwhoki- 
8ome  ^»arl)age  on  whic;h  the  pig  leeda.  Sumetimes  pork,  not  obviously 
diseased,  ha-s  produced  choleraic  aymptoms.+  In  none  of  these  casea  has  the 
poison  been  isolated. 

2.  Tfiejii'iih  ofhenlifnj  an  hnals  when  fiecomposingy  is  eaten  sometimes  witlioat 
danger;  but  it  occasionally  gives  rise  to  gastro- intestinal  disorder- -vomiting, 
diarrhoea,  and  gi-eat  depression  ;  in  some  casea  severe  febrile  symptoms  occur, 
which  are  Hke  ty]>hu8,  on  account  of  the  greiit  cerebral  complication.  Cooking 
does  not  appear  entirely  to  check  the  decomposition. 

It  appcarfi  to  be,  in  some  cases,  the  acid  fluids  of  cooked  meat  which  pro- 
mote this  alteration. 

Sauaagcji  and  iwrk-piea  sometimes  become  poisonous  from  the  formation  of 
an  as  yet  unknown  substance,  which  is  perhaps  of  a  fatty  nature.  It  is  not 
Trimethylamine,  Amylamine,  or  Phenylauiine — these  are  not  jtoisonous 
(Sc-h]ossbei'ger).J  The  symptoms  are  severf  intestinal  in*it«lion,  fuHowed 
rapidly  l)y  nervouB  oppre^^ion  and  collapae.  Neither  salts  nor  spices  hinder 
the  production  of  this  jioison. 

Oysters  and  shell-ii^h,  when  decomiwfiing,  produce  also  market!  sjTuptoms 
of  the  siuno  kind.  Rotten  fish  are  used,  however,  by  the  Burmese,  iSiamese, 
and  Chinese,  as  a  sort  of  condiment,  %vithout  bad  effects. 

3.  The  frenh  tnul  not  (Jt^cotnjwifimj  JJesh  of  dhpAised  anwiaU  causes  in  many 
cases  injurious  eilecta.  A  good  deal  of  difference  of  opinion,  however,  eiists 
on  tliis  jHiiut,  and  it  would  seem  that  a  moi-e  cafel'ul  iin.|uiry  is  iiece8sar5\  The 
prolmbility  is,  that  when  attention  is  dircL-ted  to  the  sul^jeet,  the  eft'ects  of  dis- 
eased meat  will  l>e  found  to  be  mnrc  considerable  tlimi  at  present  l)eliGved. 
At  the  same  time,  we  must  not  go  beyond  the  facts  as  they  are  at  present 
known  to  us. 

[ft.)  AtridftitK — Tlie  flesh  of  animals  killeil  on  account  of  accidents  may  be 
eaten  without  injury. 

[h.)  Tlie  tleoli  of  over-driven  animals  is  ftiiid  by  Professor  Gamgee  to  con- 
tain a  poison  which  often  i)roduces  eczema  on  the  skin  of  those  who  handle 
it;  and  exiling  the  flesh  is  said  to  **  have  been  attended  with  bad  effects." 

(r..)  Etirly  fffitje  of  Acute  Injlavinmiory  Drsaisc. — The  meat  ih  not  apparently 
altered,  and  it  is  wiid  that  some  of  the  jtrimest  meat  in  the  Ltuidun  imirket  is 
taken  from  be^ists  in  this  condition  ;  it  is  not  known  to  l>o  injurious,  but  it 
has  been  recommended  that  the  blootl  should  lie  alloweti  entirely  to  flow  out 
of  the  body,  and  should  not  be  used  in  any  way. 


•  A  list  of  mor«  than  forty  fishes,  which  are  occasionAlly  polaonoua.  »  girrn  by  Pappenheim. 

ITaii/ih.  drr  Saniiats.poi.^huid  l  p.  ;Jlt5. 

+  Kcstpvcu  cites  n  good  caw,  in  which  twelve  pcrmiui  wete  affected.  -Med.  Txihm  iind 
fftufUt,  March  b,  1861. 

t  It  i"  ReneraUy  thought  tliat  the  trsl  of  thr  htinian  body  in  Ihf  only  plan  of  dfttrrtinf:  ihi* 
poison,  but  A  t<»«t*is  Riven  hy  Artmann  which  ran  He  nse*l  (<»w  page  17^. 
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(d.)  Chronic  ivastiiuj  diifeases — PfUhi9i4fi  Dropift/,  ^c. — The  flcah  is  pale, 
cookfl  badly,  and  ^\'(a  rise  to  sicknosa  and  diiUTh(i?a  It  also  soon  begins  to 
decompose,  and  thtMi  causos  very  seveiv  gastro-intestinal  denmgeni&nt. 

{e.)  C/ironir  Nertuma  Fevers. — Stune  as  iibuve. 

(/.)  Epidemic  Plcuro-pneumonia  of  CatHc. — A  ^od  deal  of  doubt  exists 
on  tliti  uti'ect  of  thid  diseaso  on  Llic;  niujit.  It  would  8ecm  htmlly  possibls  that 
the  flesh  should  not  Ije  serioualy  altert'd  in  composition  by  so  severe  a  disease, 
but  it  seeniK  certain  that  a  large  ijuautity  of  Kuch  lueat  in  doily  coimuinod 
withttut  npiwircnt  injnrj'.  I  have  bwn  itiforiiu'il  }>y  two  inottt  excellent  autho- 
rities that  the  Kattirs  ate  their  cattle  when  destroyed  by  the  epidemic  lung 
liiaease  which  prevailed  at  the  Cape  some  years  ago,  without  injury.  Both 
my  informauu* — Stoii'-surgeou  ICicholson  and  Assistant-surgeon  Frank — made 
vifry  careful  inquiries  on  tliis  |>oint.  Dr  Livingstone,  however,  statee  that  the 
use  of  such  tlesh  produces  carbuncle. 

{'J.)  Anthntx  and  MfiHtjnattt  Piuituie. — Afauy  of  the  uhler  authors  (Ramaz- 
zini,  Luncisi,  tjuoted  by  Ia-vx)  mention  facta  tending  to  prove  the  danger  of 
using  the  Hesh  of  animals  atfected  with  lualiguaut  pustule.  Cliaustiier  also 
affirmeil  the  same  tiling,  but  subsequently  int)diiied  his  opinion  considerably. 
The  ap|>areut  increase  in  the  nuiubt-r  of  cases  of  maliguaut  pustule  hi  men  has 
been  ascriWd  to  eating  the  Jiesh  of  aniiiuds  with  this  disease,  but  it  is  quite 
o-s  likely  that  inociUation  may  have  taken  place  in  other  ways. 

The  evidence  laid  before  the  T^^Igian  Aca»hniy  of  Metlicine  led  them  to 
believe  the  flesh  of  cattle  affected  with  ciubuncular  fevers  t*j  be  injurious,  and 
it  is  not  alloweil  to  be  sold. 

[t  has  been  supposed  that  the  outbreaks  of  boils,  which  have  certainly 
become  more  prevalent  of  late  years,  are  produced  by  meat  of  this  kind,  but 
the  evidence  is  very  imperfect, 

Menschel*  has  also  lately  recorded  a  case  in  which  twenty-four  persons 
were  seized  with  malignant  pustule,  the  minority  after  eating  the  flesh  of 
beasts  suifering  from  the  disease,  the  otliers*  frttm  direct  inoinilation.  Those 
who  ate  the  flesh  were  attacked  in  three  to  ten  days  ;  those  who  wei*** 
inoculated,  in  three  to  six  days.  In  those  wlio  ate  the  fltisli  the  carbuncle 
apj^eared  in  two  cases  on  the  npper  arm,  in  three  on  the  forearm,  in  nine  on 
the  face  and  head.  The  gangrenous  degenemtion  nvpidly  extended.  Five  died 
of  the  Iwenty-funr  cases.  CJne  woman  ate  Hesh  and  broth  ;  another  ate  the 
same  fleali  but  threw  away  the  brotii.  The  tirst  was  attacked — the  second  had 
only  diarrh<i?a.  This  appears  to  be  the  most  satisfactory  case  on  rt^cord.  It  is 
also  stated  that  pigs  fed  oil  the  flesh  got  the  disease,  and  that  a  woman  who 
tttt!  some  of  the  dis(uise<l  pork  was  also  attacked. 

tJn  the  other  hand,  several  old  authors,  and  lately  Nefrel,+  assert  that  the 
Kirghises  constantly  eat  horses  and  cattle  (citlier  killed  or  dying  spontane- 
ously) aHectwl  with  malignant  piustiUc  without  injur)-. 

Parent-Duchatelet  (t.  ii.  p.  19fi)  quotes  a  i;aHe  from  Hamel  (1737),  in 
which  a  bull  infwiteil  three  [ktsous  who  aidwl  in  killing  it,  and  a  surgeon 
who  opened  one  of  tlie  lumouiw  of  ii  pen*ctn  affecte<l  ;  yet,  of  more  than 
100  ]H3r8ons  who  ate  the  tlcsh  roasUsd  and  boiled,  no  one  experienced  tlie 
sliglitest  inconvenience,  and  Parent  states  that  nniny  other  cases  an*  known  in 
lit^irature. 

Parent-DuchAtelet  and  Levy  (t.  it  p.  661)  quote  from  Morand  (1766)  an 
instance  in  which  two  bulla  communicated  malignant  pustule  to  two  butchers 
by  inocuktion,  yet  the  flesh  of  the  animals  was  eaUMi  at  the  *'  luvalides  '* 


*  PnoM.  Me<L  SSeit.  4th  Jniw  1882,  and  CiuMtAtt'x  .Tahimb.  18AS.  baad  h*.  p.  257. 
fOuutatlV  JahrMli.  forlAtfO,  hjuid  ii.  p.  137. 
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■without  injuiy.  But  both  theao  instances  are  of  old  date.  I'ai>petihfini 
(Hdiidb,  ifrr  Sariitttfti-Poi.  hixud  L  j),  587)  ntaU's  (without  giving  sjx-cinl 
instiincoa)  tlmt  there  are  matiy  cnsos  ui  whieh  no  Imd  effect  resulted  from  tho 
cooked  flesh  of  cliajhon — that  the  poasauti*  of  Poseii  ent  such  meat  with  per- 
fect indiilerence.,  and  h^dieve  it  is  hfinnloas  when  iKiih^l. 

With  regiird  espeoially  to  the  ei^'sipelas  earbiuiculosiis,  or  hlfick-quarter,  as 
distingiusherl  from  malignant  piicitide  (if  it  ia  to  be  so  distinguished),  Professor 
Gamgee  (Fifth  Fu'port  of  jMeilieiil  nfficer  to  the  Vrivy  Counril,  p.  290)  relers 
to  ciisoa  of  pLtinoning,  and  twf>  th'ath,s  nieutioueHl  to  hiui  by  Or  Keith  of 
Abenleon,  caused  by  eating  an  animal  affofited  ^\dth  blark-i^uarter.  lie 
also  notices  an  instance  which  occiUTed  **  a  number  of  years  ag«:»  in  Dumfries- 
shirv,"  when  seventt.'en  jjersons  wore  more  or  less  aflbctoil,  and  at  least  one 
died,  and  states  that  a  number  of  cases  have  been  related  to  him  by  different 
observers. 

The  disrrepanpy  of  evidence  is  so  groat  as  to  lea<l  to  tlu^  conclusion^ 
that  the  stage  of  tlio  distwise,  or  the  part-  eaten,  or  the  mode  of  rooking, 
Tiiust  }»ftvc  great  intluenca,  and  that  a  much  more  careful  atudy  than  has  yet 
heen  given  to  this  stibject  is  necessary  to  clear  up  these  great  variations  of 
sUitemcnt. 

(/i.)  Splenif  AjHtphrtj  or  Brayij  of  Sherp. — Professor  Simonds*  states  that 
pigrt  and  dogs  died  in  a  few  hours  after  eating  the  flonh  of  sheep  dead  of 
braxy.  Professor  Gamgee  (Privy  Council  Keport.,  18G3,  p.  280)  affirms  the 
same  thing.  On  the  other  hand,  the  experLmentsof  Alfort  (Ix^vy,  t.  ii.  p.  (>64) 
have  shown  tlmt  pigs,  dugfi,  and  fowls  arft  not  inr<mimodeil  by  this  ]>oison, 
which  yet  acts  violently  when  swallowed  by  slu-ep,  goat's^  or  horses.  So 
also  Dr  Smith  states.t  that  the  shepherds  in  the  Highlands  of  Scotland  eat 
by  p>refGrence  bmxy  shoop,  and  are  ^jiiite  hejilthy. 

(/.)  SnuilijHtx  of  Shft'p. — The  (lesli  has  a  jiei^uliiir  nauseous  smell,  and 
is  pule  and  moist  It  produces  sickness  and  diarrha^a,  and  sometimes  febrllo 
symptoms. 

(/)  Foot -ai^ii- Mouth  Diseatte  {Aphtha  or  Erzemn  rptzoottm). — LevyJ  Btatos 
that  at  different  times  (1834,  183S,  1839)  the  aphthous  disease  lias  prevailed 
amiing  cattle  l>oth  at  Paris  and  Lyons,  without  the  sale  of  the  meat  being 
intemipti'il,  or  giving  rise  to  l>ad  results.  The  milk  of  cows  affected  with 
foHt-aud  mouth  disease  has  been  supposed  to  cause  vesicular  aifectiun  of  the 
niuiith  in  men.§  The  evidence  sefms  to  nie  vtry  nnrertjiin.  The  discharges 
from  the  mouth  are  tonstftntly  in  the  liands  of  the  faniidalMmrfrs,  who  are  not 
very  cleanly,  and  who  nnist  constimtly  eonvey  them  to  their  own  mouths,  and 
yet  these  discharges,  so  infe(;tifiuR  to  other  cattle,  produce  no  efl'w;t  on  them. 

(A".)  C'ttifr  Plo'juf  (lihifhrjH'st,  Typhns  runiafjimu^  of  the  Fn'ticM). — A 
priori,  such  Itesh  would  be  eonsidereil  highly  dangerous,  aiid  the  Belgian 
Academy  of  Medicine  so  consider  it  ;  but  tliere  is  some  strong  e%'ideuce  on 
the  other  side.  In  Strasbourg  and  in  Paris,  in  1814,  many  of  the  heosts 
eaten  in  those  cities  ftir  several  mojUhs  had  Hindeqtest,  and  yet  no  ill 
conaequenc.es  wore  traced.  Hut  it  may  l>e  qiiestione<i  whether  they  were 
looked  for  in  that  careful  way  they  would  be  at  the  present  day.|l  Somo 
other  evidence  is  stronger  :  lienault,  the  director  of  the  Veterinarj'  School  at 
Alfort,  made  for  several  years  after  1828  many  experiments,  and  asserts  that 
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•  Affricultural  Journal.  No.  50,  p.  232.  t  S«>dal  Science  TranR.  for  1863,  p.  669. 

t  Traits  d'HyRitup,  l^^S?,  t.  xi.  p.  0«3.  §  Jour,  of  the  EpUl.  Soc..  vol.  i,  p.  423. 

It  The  worria  of  Cow  (Pfirent-Durbfttnli't,  t.  xi.  p.  201),  are,  bowuvnr,  ver>'  «ln>n(r.  At  Striw- 
hourjf  he  Mys — "  Vn  millirr  de  ho-ufi*  do  ^n<lo  tdille,  malodes  pour  1o  pluftart  au  plus  hnut 
(Iff^*,  puiMqa'uit  aiMcz  i^rande  nonibre  ont  i-iv  ifiorytyf  an  momt'iit  ou  iU  alleri'Tit  rxpirvr.  a  ^U' 
oonsomnH'.  iH-ndant  eX  apK**  Ic  blnrdR.  pt  cct  nlinwni  n'a  prrvluit  nurunv  malfltljt*. 
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there  is  no  danger  from  tLe  rookM  tioah  of  cuttle,  pigs,  or  Mu'c  p  dead  of  any 
contflgions  disease  ("  QuVUe  que  soit  la  repu^imure  bieu  ualundlc  iiuo  puia- 
scnt  inspirer  cea  produits."*)  So  also  since  the  nceurreneo  of  tlie  liiiiderpeat 
in  England  (186S),  large  tpiflntities  of  the  meat  of  animals  killed  in  all  stages 
of  the  disease  have  been  eateu  without  til  eff'ectR.  In  Hohcinia  alao,  in  1863, 
the  peasants  dug  up  the  aniniaJa  dead  with  Uinderpeat  and  ate  them  without 
bad  nsult8.f 

(/.)  i^bies  in  the  dog  and  cow  produces  no  liad  eflTecta  J 

(m.)  Tlie  Cf/ntian-rus  rvilulosug  of  the  pig  produces  Ttr^nla  sofium,  and  that 
of  the  ox  and  cow  the  Tttnia  mi'diocauvflata,  Tliese  worms  often  arise  from 
eating  the  raw  meat,  but  neither  cooking  nor  salting  are  (piito  jiruservative, 
tliough  they  may  lessen  the  danger.  Smoking  ap|fenrH  to  kill  the  Cyttlieerci, 
anri  so,  Jiccording  to  Deljwch,  dona  a  tenipemture  of  212°  Fahr, 

(h.)  The  Trichina  fpiraiia  in  the  pig  gives  riwe  to  the  curious  Trichina 
disease  cmised  by  the  wanderings  of  the  young  Trichinsp,  Thu  affection  is 
^lighly  febrile,  resembling  ty]ihoid  or  evon  typhus,  or  acute  tuberculosis, 
but  attended  with  ejccej^sivc  pains  in  the  limbs,  and  cedema.§  lioils  are  alBu 
Bometinies  cjiused.  The  eating  of  raw  tricliiniferous  pork  is  the  chief  CAuae, 
ami,  as  in  the  case  of  (.'ystiecrui,  the  entozoou  is  not  easily  killud  by  cooking 
or  salting.     A  tem]>emturo  of  144°  to  lfir)°  Fahr.  kJlla  the  frt^e  Trichinie,  but 

e  encapsuled  Trichin;e  uiay  demand  a  greater  lu-at  (Fiedler).  iHiring 
cooking,  a  temperature  whicli  will  coagulate  the  idliumen  {\.f>[f  to  I5f)°  Fahr.) 
renders  the  Tricbin:e  incapable  of  propagation,  or  destroys  them.  As  a  prac- 
tical ndc,  it  may  be  said  that,  if  the  interior  of  a  piece  of  boiled  or  roa8te<l 
pork  retains  much  of  the  bloo<l-red  colour  of  uncookctl  meat,  the  temj>ernture 
ha«  not  l»een  higher  than  VdV  Fahr.,  viiid  thtn'u  is  still  danger.  Intense  cold 
and  completi^  dex^oinposition  of  the  meat  do  not  destiviy  the  Trithinai.  Hot 
smoking,  when  thorouglily  douf,  does  destroy  them  (U-ucklianit) ;  but  the 
c-onunon  kinds  of  smoking,  when  the  heat  is  often  low,  do  not  touch  the 
Tricliinie  (Kuchenmeister). 

(o.)  The  J'^hinococciia  Disease. — It  ia  well  known  that  many  pcTBons  will 
eat  fre«ly  of,  and  even  prefer,  the  liver  of  the  sheep  full  of  flukes.  1  am  not 
avaro  that  in  this  country  direct  eWdence  has  been  given  of  the  prtiduction 
of  liver  echinocoecus  from  tbis  cause,  but  in  Icclaml  tlie  pchinococcus  disease, 
wliich  aflect«  from  oue-sLxth  to  oiiu-iMghlh  of  the  whole  {H>pulation,  is  derived 
from  aheep  and  cattle,  who  in  Iheii-  turn  get  the  liiscase  from  the  Tamia 
of  the  dog  (Ijeared  and  Krabbe), 

{/>.)  Glanders  and  farcy  in  horses  do  not  appear  to  produce  any  injurious 

ecte  on  their  fleyh  when  eaten  as  food.  raront-Duchatelet  quotes  two 
instances,  in  one  of  which  ^(10  glandered  horses  were  i^aten  without  injury. — 
{Hyg.  Pull,  t  ii.  p.  194.     See  also  Levy,  t.  ii.  pp.  661.  602.) 

(q.)  Medicines,  cHpccially  antimony,  given  to  the  animals  in  large  quanti- 
ties, Imvo  Bonietimefi  iiroducwl  vomiting  and  diarrlKea.  Arsenic,  also,  is  occa- 
sionally given,  and  the  llesh  may  contain  enough  arsenic  to  be  dangerous.|| 

In  timo  of  peace  the  duty  of  the  army  sui^on  is  simple.     Under  the 


*  Pajrra,  "  Des  8u1«tiu»cea  Alimentaires,"  pp.  80,  SL 

t  Eviilt-niv  ofCnttle  PUiihTi*  Commission,  qoMtiou  997,  «n<!  other  places. 

«  Pai¥iit-Dui*hAt«l«t,  L.  ii.  }i.  1^7,  eit«a  a  caw  of  Hven  uiad  cuwi  being  aold  without  injury 
to  ihose  who  aUi  the  tlesh. 

i  Aitktns  Practice  of  Medicint!,  4tli  edit,  vol.  i.  p.  8fi7.  See  alRO  RenortA  on  Hygiene  by  the 
writer  in  the  Army  Mciliral  Itciwrt  for  1860,  ISrtl,  1862,  and  1863,  wWe  rcferanoeK  to  nio«t 
of  the  «arlv  cue^  will  be  fouiiU.  Bee  also  Dr  Thudidum's  Keport  iu  Mr  SituonN  Report  to 
tho  Privj'  Council.  18(54. 

H  Lory,  "  Trail*  d'Hygivnc/'  t.  Ii.  p.  666 ;  refcrriicc  to  experiments  of  Danger,  H*ndin,  and 
Chatin. 
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terms  of  the  coatract,  all  sick  beasts  are  necesaarily  excluded.  Witlioiit 
reforcuce,  then,  to  any  uncertjun  tjuestionfl  of  hurtfnlness,  or  the  reverse,  h» 
nuLst  object  to  the  use  of  the  flesh  of  such  animals.  This  la  the  saib  aud 
proper  course. 

But,  in  time  of  -war,  he  may  be  pkced  in  the  dilemma  of  allowing  such 
meat  to  be  use*!,  or  of  getting  none  at  all.  He  should  thun  lillow  the  issue 
of  the  meat  of  all  animals  ill  with  intlaminatory  and  ctmtagious  diseases,  with 
the  excijption  of  smallpox,  and  perhaps  splenic  a[ioplexy  in  sheep.  Hut  it  will 
bo  well  to  take  the  prtxiauti* ms — 1**/,  Of  bleerling  the  animals  as  thoroughly 
as  possible ;  2'/,  Of  usin^  otdy  the  muscles,  and  not  the  iTgana,  as  it  is  i[uitti 
possible  these  may  be  more  injurious  than  the  mu-nuh's,  thnuj^h  there  are  no 
decided  facts  on  this  point ;  and,  3*/,  *  )f  seeing  thiit  the  cooking  is  thoroughly 
done,  lint  animals  with  smallpox,  Cystiotjiri,  and  Ti'ichuue,  should  not  Ijo 
Twed.  If  dire  necessity  cunipi>ls  their  use,  then  the  cmplopnent  of  a  great 
heat  in  a  baker's  oven  and  smoking;,  if  it  Ciui  be  u^ed,  may  lessen  the  danger. 
If  such  things  can  bo  got,  it  would  bo  well  to  try  the  etlbct  on  tlut  meat  of 
antiseptics,  especially  of  the  carbolic  acid,  which  destroys  low  animal  life 
with  great  certainty. 

Sub-Skction  TV. — CooKreo  of  Mfats. 

Boffin(f. — ^The  los3  of  wt'ight  is  about  25  to  30  pi*r  cent.  ;  sometimes 
nnich  as  4(\  If  it  is  \pirihed  to  retain  as  much  iis  possible  of  the  salts  and 
Bolublo  substances  in  the  meat,  the  piece  shoidd  he  left  laryf,  and  should  l)e 
plunged  into  boiling  water  for  live  minutes  to  coaguLile  the  idbiuneiL  Afttr 
this  thf  heat  i^an  scarcely  be  too  low.  The  tenipemtiire  of  eoagulatioti  of  the 
albuuiiudid  dilfers  in  the  dillVrent  (xmatituents,  one  kind  of  alhuiueii  eoagii- 
latea  at  as  low  a  heat  a«  86°  if  tlie  rnuaide  serum  bo  very  aeid  :  ajiother  albu- 
men coagulates  at  113**  Fahr,  ;  a  large  *(uantity  of  ulhumen  coagulates  at  1G7°, 
the  hfematoglohulin  coui^latcB  at  158°  to  102"^,  below  which  temperature  the 
meat  will  be  undurdune.  Lf  the  temperature  keeps  above  170°,  the  muscular 
tissue  shrinks,  and  becomes  hard  and  indigestible.  Liebig  reconiniendH  a 
temperature  of  ]r>8°  to  160°.  Most  military  cooks  employ  too  grejit  a  heat  ; 
the  meat  is  shrunken  and  hanl.  In  boiling,  aiUjihohydrate  of  ajnmonia  is 
ovolvHd,  with  odorilerons  conipoun<l5j  and  an  acid  like  acetic  acid. 

If  it  is  desired  to  make  good  broth,  the  meat  is  cut  small,  and  put  into 
cold  water,  and  then  warmed  to  150**;  beef  gives  the  weakest  broth.  In  a 
pint  there  are  about  140  grains  of  organic  matter,  and  90  graiiia  of  salts. 
Mutton  broth  is  a  little  stronger,  and  chicken  broth  strongest  of  all.  About 
82  per  cent,  of  the  salts  of  beef  pass  into  the  broth,  viz.,  all  the  chlorides,  and 
moat  of  the  phosidnites. 

Broth  maile  without  heat^  by  the  addition  of  four  drops  of  hydrochloric 
acid  to  a  pint  of  water,  and  a  half  pfjuiid  of  buef,  in  richer  in  soluble  allmrnvn. 
lactic  acid  and  chloride  of  potassium  a4Med  together  have  the  same  effect. 
If  rather  more  hydrothloric  acid  be  used,  but  no  halt,  heat  can  be  applied, 
and,  if  not  higher  than  130°  Fahr.,  nearly  50  per  cent.  (»!'  tliu  meat  can  bo 
obtained  in  tht*  broth. 

Roa»iintj. — The  loss  varies  from  20  to  30  per  cent,  in  beef,  it  is  rather  loaa 
than  in  mutton  (Oesterlen).  This  loss  is  chiefly  water ;  the  proportion 
of  carbon,  hydivgen,  nitrogen,  and  oxygen  remaining  the  same  (Playfair). 
Roasting  should  bo  slowly  done  ;  to  retain  the  juicx-a,  the  meat  must  be  first 
subjected  to  an  intense  heat,  and  afterwards  ofto'ked  verj*  slowly  ;  the  dry  dis- 
tillation forms  aromatic  products,  which  are  in  part  volatiliseil  ;  the  fat  is  in 
part  melted,  and  flows  nut  with  gelatine  and  altered  extractive  matters.     The 
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fat  often,  improperly,  becomofi  the  pfirtiiiisite  of  the  cook,  and  may  be  lost  to 

the  soldier.  « 

Stfitcitiff. — ^Thifl  ifl  virtually  the  Barae  as  roagting,  only  the  meat  is  cut  up, 
mtiuTially  moistoned  with  ita  own  jiiic*^,  and  is  often  mixed  with  vego- 
^blea.  Like  builin^  and  roasting,  it  ahonld  be  done  stowty  at  a  low  beat; 
the  1(188  JH  then  al>out  20  jwr  «u^nt.,  and  chiefly  whUt. 

In  uil  cases,  thiTu  in  onu  gnuid  rule,  viz.,  to  cook  the  meat  slowly,  and  with 
little  heat,  and,  oa  far  as  poaaibl*),  to  lot  the  loaa  be  water  only.  The  fault  in 
jnilitiiry  kitchens  lias  been,  that  excessive  heat  is  used.     I  have  frot^UfMitly 

:n  the  water  boiling,  and  tlie  men  have  told  me  that,  in  order  t-o  boil  the 
vegetables,  and  yet  not  overdo  the  meat,  tliey  are  obliged  to  remove  the  meat 
for  a  time  from  the  water.  The  mwit  \»  tliyn  often  a  sodden^  twistelesH  mass,  with 
hard,  shnmken,  and  indigestible  ti>)re,s.  Happily^  one  of  the  improvomente 
introduced  by  l^rd  Herbert  was  regular  instruction  of  soldierw  in  cooking, 
and  this  is  now  being  carefully  done.  Rut  medical  ofRwrs  should  interest 
themselves  in  this  subject,  wldch  i*  of  such  importance  for  health.  The 
thermometer  will  be  found  very  useful,  eapecially  in  showing  cooks  that  the 
temperature  is  ofleu  much  higher  than  they  think. 

In  cutting  up  meat,  tliere  is  a  loss  of  ab(mt  5  per  cenL,  and  there  is  also  a 
loss  from  l>one,  so  that,  all  ihuluctions  lieiiig  mndc,  thu  soldier  <locs  not  get 
more  than  5  or  0  ounces  uf  cooked  meat  out  of  12  ouuceft.  In  the  cookijig 
of  BiUt  nu*at,  the  htiat  should  he  very  slowly  applied,  ami  hmg  continued  ;  it 
is  said  that  the  addition  of  a  little  vinegar  nufteiks  the  hard  sarcolemua,  and  it 
is  certain  that  vinegar  ia  an  agreeable  condiment  to  take  with  sxdt  meat,  and 
is  probably  very  useful  It  may  be  of  importance  to  remember  this  in  time 
of  war. 

It  baa  lately  been  shown,  that  the  large  quantity  of  fle^-extract  contained 
in  the  brine  i-au  be  obtaineil  by  dialysis.  Place  the  tilU^rtHl  brine  in  a  bladder 
or  vessel  of  the  prepared  dialyfii^-pan-linient,  and  plane  it  in  a  largo  vcbsoI  \^^th 
water ;  the  salt  ditfuaes  out,  leaving,  in  three  or  four  days,  the  extract  behind  ; 
from  two  gallons  of  brine  a  fluid  wai*  obtaiuwl,  which,  on  evajwration,  yieldeti 
I  11)  of  extract  (Wbitelaw,  Chemical  Netrg,  March  1864).  The  Li(|uiil  left  in 
the  dialyser  may  bo  mixed  with  flour,  and  then  tonus  a  nutritious  mejit- 
biscuit  (WTiitelaw).  Instead  of  pure  water  in  the  outer  vessel,  salt  water  may 
be  at  hrst  used.  An  air-bladder  will  do  as  a  dialyjjiir  if  tlie  jMirchment  cannot 
be  obtained,  Air  Whitelaw  (Clicmical  Newtf,  May  1864)  has  also  suggested 
a  proeess  for  converting  salt  meat  into  fresh.  PLice  the  meat  and  some  brine 
in  a  dialyser  (made  of  untanned  skin,  or  any  material  which  caa  be  obtained), 
and  insert  in  sea-water.  The  salt  of  the  brine  passes  into  the  sea-water  ;  the 
salt  of  the  meat  into  the  brine ;  and  the  meat  takes  up  from  the  brine  some 
of  tlie  natural  juice  which  has  previously  passed  into  the  brin4>.  It  swells, 
and  becomes,  in  reality,  £resh  meat.  If  bags  could  be  proi  ured,  this  process 
would  be  very  useful  at  sea. 


SdB-SeCTION  V. — Fil£8£BYATJ0N  OF  MjCAT. 

Moat  may  be  kept  for  some  time  by  simply  heating  the  outside  very 
strongly,  so  as  to  coagulate  the  albumen  ;  or  by  placing  it  in  a  close  vessel, 
in  which  sulphur  is  Ijumt,  or  by  covering  the  surface  with  charcoal,  or  strong 
acetic  acid,  or  weak  carbolic  acid.  Injections  of  alum  and  chloride  of 
aluminum  llirough  the  vessels  will  preserve  it  for  a  long  time  ;  water  ahould 
be  injecle<l  iirst,  ami  then  the  solution.  liven  common  siUt  injected  in  the 
same  way  will  keep  it  for  some  time.  So  also  will  free  exposure  to  pure  air, 
cbftrcoal  thrown  over  it,  and  suspended  also  in  the  air ;  or  the  meat  being  cut 
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into  snmller  portions,  ami  plactnl  in  u  large  vesAcl,  heat  should  Y)q  applied, 
and,  wliik-  hot,  the  mouth  nf  thu  vesstil  should  "be  clost^d  tiglitly,  with  well 
Wiishtd  and  liriod  cotton-woid  ;  tho  air  ia  fiUt'red,  and  piirtiidly  freed  from 
-germs.     The  application  of  sugar  to  the  surface  is  also  u  good  plan. 

Plans  of  this  kind  may  be  useful  to  medical  otticera  under  two  ciroiun- 
stances,  viz.,  on  hoard  ship,  and  iu  Biogcs,  when  it  is  of  importance  to  preserve 
every  portion  of  for^l  as  long  as  possible.  The  covering  the  whole  suHacu 
with  powdered  charcoal  is  pnrhapa  as  convenient  as  any  plan. 

Meat  is  also  preserved  in  tin  cases,  either  simply  by  the  complete  exclusion 
of  air  (Appert's  process),  or  by  i»artly  excluding  air,  and  destroying  the  oxygen 
uf  the  remaining  part  by  sulphite  of  stula  (M^Call's  process).  It  is  not  neces- 
sary to  raise  the  heat  so  high  in  tliis  uise,  and  the  meat  is  less  ftapid.  A[eat 
pr(3iiareil  in  oitluT  way  luw,  it  is  siiid,  given  rise  to  diiirrluea,  but  this  is 
simply  fr«m  Wl  prepamtion  ;  \\dicn  well  nianul'acturedj  it  has  not  this  effect. 
(Siio  al.Ho  chapter  on  Concentrated  Food,) 

Meat  is  also  preserved  by  drawing  off  the  air  from  the  case  and  substituting 
nitrogen  and  a  little  Kul]jlmrou.s  acid  (Jones  niul  Tre.vithirk's  j>atent),  or  the 
air  Ciin  be  heated  to  400°  or  500",  so  aa  to  kill  aU  germs  (Paatexir),  and  then 
allowed  to  ilow  into  au  exliausted  llask. 


SECTION'   II. 
WHEAT. 

Advantages  tus  an  Article  of  Dirt. — It  is  poor  in  water  and  rich  in  solids, 
thert'fore  ver)'  nutritious  in  small  bulk  ;  wlmn  the  two  outer  coala  are  sepa- 
rated, the  whole  grain  ia  digestible.  Tlie  nilntgenuus  substiinccs  are  large 
and  varied,  consisting  of  soluble  albumen  (1  to  2  per  cent),  and  gluten  (8  to 
12  ]»er  cent.),  wliicli  itself  consists  of  three  or  four  Hubatances  (mucin  or  vego- 
tablo  wwein,  gliitin,  or  gliodin  or  vegetAble  gelatine,  which  gives  the  adliesivo- 
ne«8  and  power  of  rising  in  fermentation,  and  vegetable  fibrin).*  The  starchy 
substances  (.itarch,  dextrin,  sugar)  are  large,  60  to  70  per  cent..,  and  arc  easily 
digested  ;  and,  according  to  Mege-Mouries,  a  nitrogenous  substance  (cerealin) 
ia  contained  in  the  internid  envelope,  wliiulit  like  diastase,  acts  energetically 
in  transforming  starch  into  dextrin,  sugar,  and  lactic  atrial  Some  consider  this 
cerealin  to  bo  merely  a  form  of  diixstase.  The  salt«  (see  table,  p.  151)  are 
chiefly  phori]>hates  fif  potash  and  raagmaia. 

OimdiJttuhit/t'n. — It  is  deficient  in  fat,  and  in  vegetable  salts  which  may 
form  carbonates  in  the  system. 

*  Theflcs  ara  th«  KiilMtancei  foutid  by  Ritthausen  ami  Von  Bitira.  Oiliuberg  has  eivcn  rather 
different  resulu  (*'  Walt's  Diet  of  ChemUtry,"  article  Oluien,  vol.  ii.  p.  87fi).  Tte  folluwing 
table  ia  takeu  frum  Von  Bibra  :  — 

QmpoeiHfm  ofOiuUn/rom  thefinut  Meal  in  IQOparb  o/OIuUn  (q/Ur  Von  Bibra.) 


L 

2. 

8. 

4. 

VegeUble  fibrin, 
Vegetable  glutin, 
Vegetable  casein. 
Fat,     .       ,        .        . 

70-&5 
M-40 
8-80 
6-85 

7156 

ie-00 

6'68 
5-93 

69-40 

1757 

7-30 

5'73 

70-48 

6-3S 
0-37 

In  poor  whnat  the  vegetable  fibrin  is  larger,  the  gloten  and  oaMln  ore  in  much  less  amount 
hiiumtiiiiai  scarcely  j. 

The  fibrin  contains  1'2  percent,  of  8.  and 

0-.1  .,         P. 

Thoglatin       „       0-88  „        S. 

The  casein       ..       0-88  ..        8. 
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As  iiHiially  prepared,  the  grain  is  soparate<l  into  floiir  ami  liran  ;  the  menn 
brtiuy  80  partK  of  Hour,  16  of  limn,  luid  4  of  It»K«.  Tho  Hour  is  itself  divide*! 
into  b»*t  or  atipt'rfine,  ai't'onds  or  middlings,  pollanla  or  tliirds  or  bran  Hour. 
In  dilffrent  districU  different  names  are  used.  The  wheats  of  eoimnerce  are 
niiinod  frfliii  c<)Inur  or  coiiRistennc  (hard  or  soft),  thn  hard  wlicat  (Contains  leas 
water,  less  stiux'h,  and  more  glut-en  than  the  soft  wheat. 

Su»-Sbction  I. — ^WnEAT  Giuixs. 

Thu  mnlical  officer  will  seldom  be  called  on  to  examine  wheat  grains,  but 
if  so,  the  following  points  should  be  attended  to.  The  [.grains  should  be  well 
tilled  out,  of  not  too  dark  a  eoluur  ;  the  furrow  shovihl  not  Ihi  too  deep  ;  there 
should  l>p  no  Kmell,  no  disrolorjition,  and  no  evidoiicii  o(  iiiwrts  or  fungi.  The 
heavier  the  weiglit  the  betttir.  In  the  iJclj^'iaii  army  the  niininmm  weight  is 
77  kilogrammea  tlie  hectolitre.*  In  Knglanti,  good  wlutat  weiglis  (K)  Xh  to 
the  bushel  ;  light  wheat  58  lb,  or  even  50  lb.  Tlio  funyi,  if  pre.sent,  will  be 
found  at  the  roots  of  the  liairs,  and  if  in  yiDall  aniouut,  art;  only  niieroscopie. 
If  in  huge  amount  they  cause  the  diseases  known  by  the  name  of  rust,  bunt 
or  smut,  or  du>st-brand ;  tliey  are  owing  to  species  of  Uredu  and  Puceinia. 
(See  FLorR.t)  If  any  groins  are  seen  pierc^  with  a  hole,  and  on  examina- 
tion are  found  to  be  a  mere  shell,  with  ail  tiie  sUireh  guni%  tliis  is  owing  t<» 
the  weevil,  and  the  little  insert  e^in  itself  be  foumi  readily  enough  if  a  liaud- 
ful  of  wheAt  bo  taken,  and  spre^jid  over  a  large  plate.  Tlie  weevil  ran  hardly 
P8ca|>e  being  seen.  (See  lig.  30,  p.  180.)  Tlio  AraruR  ftirhnv  (gee  Floub) 
may  also  prey  on  the  wheat  grain,  but  cannot  be  seen  without  a  raicroscoiK'. 


Sub-Sbgtion  n. — FlouilJ 

Almost  all  the  bran  is  separated  from  the  finest  flour;  it  has  been  a  quea- 
tion  whether  this  is  desirable,  as  the  bmn  contains  nitrogenous  mutter — as 
much  sometimes  as  Ifi  per  cent,  with  S'S  i)cr  cent,  of  fat,  and  fi*7  i>er  eent. 
of  salts.  But  if  the  bran  is  used,  it  seems  prctbable  that  much  is  left  uudi- 
geste<i,  and  all  the  nutriment  which  is  cont*\ined  in  it  is  not  extracted  (Pog- 
giale).     A  plan  has  been  lately  employed  by  Mege-Mouri^s,  which  seems  to 

isave  all   the  most  valuable  parts  of  the  bran  ;  the  two  or  tliree  outer  and 
highly  siliceous  envelopes  of  the  wheat  are  detached,  and  the  fourth  or  inter- 
•  S'luilliar,  Dea  SuImUI.  Mil.  p.  37. 
t  The  brand  of  wheat  and  otber  wreaU  is  owiug  to  the  Ure*lo  or  Pucc'iuia,  the  ajiectcs  being 
tUuyhUam  or  sti/etuai.    Ky£.  inaizf,  millet,  kc,  appear  lo  havo  their  owii  species. 
t  The  rnllowitif;.  after  Pelignt  (mean  of  14  analyseii),  may  be  talcen  an  the  moan  cnmiiojiition 
of  rioiir.    The  aonlyseaof  Vou  Btbra(Dieaetreideurt«u  uuudas  Brod,  IHGO)  agree  very  dowly 
with  it: - 
,                                                       Whtai  Flour  and  Srttn. 
b  In  lOOpsrU. 

■  Flour.  Bran. 

I               Water, U  10  3 

■               FaUy  mattcn, 1*2  2*82 

I              Kitzogenntu  substances  inanlnblo  in  water  (glutcfi),      12*8  10*84 

■               Nitrogenous  inbsiances  soluble  in  water  (albunicn),        IS  1*64 

I              Non  nitrogenouB  ioluble  rabfltancea— Uextrtu,  Hugnr,      7  2  5*8 

■              BUrch. 507  2262 

■              OBllolose* 1-7  43*98 

r  8«lt«,  l-tf  2-52 

•  Thlii  li^  howrrrT.  ih*>  rcllalow  of  the  mtlrr  fnJn.  both  of  thp  haslt  »nO   the  tnt^^'f>-  "'  "  •  ■-■.in     The 
Milk  irr  i?fv<'ti  AT  ]',\ei  1'>I  :  tlio  potish.  yihi'v^lx^fl*'  i^"t.   anit  niatrni'&la  iin>  rlii' priii  ti'i;  iho 

cartliv  p)i<ifl(iliiiti'!t  irc  xtH'ciiilly  roiiibliiftl.  ntxl  In  ili-fliutr  prii)Hirtuinit,  wltli  tlio  altiii  .  <  r>,  itad 

LalMth^"  trmiiniy  (n*lUrr  (UlbrB).    Ttie  klkallDc  |>hA«)ih«l4'»  free.    Tlic  bran  rontaln«  n>ti*l.  -..u.     i  Mttkmalia 
place*  the  ccUukwe  lower  OA  to  90  per  cent),  and  the  uUa  higta  f4  to  G  per  rcnl.}. 
u2 
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nal  envotopM  aw  left  Sovoral  plans  of  decorticating  wheat  have  been  prt*- 
\}QHe»U  ami  hoiiu-  of  thwni  m.'t;ni  likely  to  suj>«r8ed«  the  old  system  of  grinding. 
Hy  It  H|)(Miiil  manipulniion  and  fermentation,  Mourirri  ])ro]K)sea  to  so  fer 
filt(*r  thf)  crrt'uliii  Limt  its  cnorgotic  action  on  starch  and  production  of  acid  ifi 
luHmuHMl,  wlii!(«  all  thort'ully  nutritiouB  jwirta  of  the  envelopes  are  preaerved.* 
n*  tlio  wliolti  !>mii  is  uKed,  it  should  be  ground  very  fine,  as  the  harder  enve- 
lojHfl  arn  vrr>*  irrititin^'.  and  it  is  well  to  rcmomber  tlrnt  for  sick  peraonswith 
any  hfiwi»l  contpldintw  hrmd  mu3t  be  used  entirely  %vithout  bran.  I  hare 
I'liund  dy«enU*i'ii\i  must  intraot«bU',  meroly  from  attention  not  being  direotod 
lo  this  simpK'  point. 

KtuminaHon  of  Ffonrfor  Qnality  and  Adtdieratifm, 

Flnur  slKitdil  Iw  exaiivined  physically,  microscopically,   chemically,  and 
pmcticiitty  by  making  bread. 
TIio  ([ualily  i»*  1h»*1  dotormined  by  chemical  examination  ;  adulterationa  by 


thi 


«  MlirroHcopn 


Phtjitical  Rcaminniion. 

Sight — Tho  starch  should  Iw  quite  white,  or  with  the  veiy  slightest  tinge 
ofyrllnw;  any  decitled  yi-Uow  indicat«s  commencing  changes;  the  amount 
iif  l)nm  hIiouIiI  not  1m>  ^n»iit. 

ToHch. — Tln'iii  hIiouM  \w  no  lumps,  or,  if  there  an»,  they  should  at  nmx* 
lipeak  down  im  flli^jht  ph'ssuiv  ;  tlu-n*  must  be  no  grittiness,  which  sluiws  that 
the  fitaroh  grains  iin*  ehanjjiug,  and  atlhoring  too  strongly  to  each  other,  and 
will  give  an  acid  brt'iid.  Thert'  should,  however,  be  a  certain  amount  of  ad 
hosion  when  ii  luiniirul  of  Hour  is  nunpressed,  and  if  thrown  against  a  wall  or 
boanl  some  of  the  Hour  should  udheru.  AVhen  made  into  a  i^iste  with  water, 
the  dough  must  bo  coherent,  and  draw  out  easily  into  strings. 

Ttufte. — Tho  taste  must  not  be  acid,  though  tho  best  flour  is  slightly  acid 
tt)  test-paper.  An  arid  tosto,  sho^ring  lactic  or  acetic  acids  is  sure  to  give  an 
acid  bread. 

Smdt. — There  must  bo  no  smell  of  fermentation  or  mouldiuess. 

Age  of  flour  is  shown  by  colour,  grittiness,  and  acidity. 

Chemteal  Kxiiminniion. 

It  is  seldom  that  a  me<lical  officer  will  bo  able  to  go  through  a  complete 
examination,  but  he  sliouKl  always  dftennine  the  following  points, 

1.  Atiumut  of  Wafer. — Weigli  100  grains,  spread  it  out  an  a  dish,  and  dry 
either  by  u  water  bath  or  in  a  liot-air  bath  (»r  oven,  the  temperature  not  being 
allowed  to  go  above  200".  The  flour  must  not  be  at  all  burnt  or  much 
darkened  in  colour.  Weigh  directly  the  flour  is  cold ;  the  loss  is  tho  per- 
centage of  water. 

The  range  of  wat^r  is  from  10  (in  the  best  dried  flours)  to  18  in  tho  worst 
The  more  water  the  greater  liability  of  change  in  the  flour,  and,  of  course, 
the  less  is  the  amount  of  nutriment  purchased  in  a  given  weight  If,  then, 
the  wat*»r  be  over  18  per  cent,  the  flour  should  be  rejected;  if  over  16,  it 
should  be  unfavourably  spoken  of 

2.  Awouni  of  Gluif.n. — Weigh  100  grainft,  and  mix,  by  means  of  a  glass 
rod,  with  a  little  water,  so  as  to  make  a  well-mixwl  dough  ;  let  it  stand  for 
half  an  hour  in  on  evaporating  dish ;  then  pour  a  little  water  on  it ;  work  it 


•  Sr«  bii  mnen  io  tl»  "  CotnpiM  Remliis  cle  rAtml."  snU.  3",  3R.  42,  and  ChcviilhVr'*  Re- 

port,  Jim.  mr. 
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about  with  the  rod,  and  carefully  woah  off  the  starch  ;  jwiir  off  from  time  to 
time  the  starch  water  into  anotlicr  vesstil.  Aft«r  a  tmiv%  Lh«  gluteu  bfcomi'S 
BO  coherent,  that  it  may  l»o  taken  in  tlie  tiiigvre  aud  worked  about  in  wat*!r, 
the  water  being  from  time  to  time  pouiiMi  otr  till  it  comes  off  t[uito  colourless. 
If  thope  is  not  tim«  to  dry  the  gluti^n,  tlicn  wuij^h  ;  the  dry  gluten  is  generally 
on<vthird  the  weight  of  the  moist  (Oiiui'is;  1  to  29  is  [^rhaps  a  nearer 
amount).  But  if  then?  is  time,  dry  tht;  gluUni  thorouglily,  and  weigh  it.  The 
dry  gluten  rangea  from  8  to  12  jiercent.  ;  Hoar  should  be  rejected  in  M'hich  it 
fiiils  below  8.  If  there  is  much  bnm,  it  ofi*m  apjMirently  increusea  the 
amount  of  gluten  by  ailhering  to  it,  and  shoidd  bo  sepamled  if  possible.  The 
gluten  should  be  able  to  be  drawn  out  into  longtlireads  ;  the  more  extenaiblu 
it  is  the  l)etter.  It  is  always  well  to  make  two  determinations  of  gluten, 
fflpocioUy  if  there  is  any  disputed  question  of  quality.  Wlien  the  wet  gluten 
is  exposed  to  n  temperature  of  410  Fahr.  in  an  oil  hath,  it  swells  to  from  2 
to  6  times  its  volume,  and  this  luis  been  used  as  a  test  of  goodness ;  the 
greator  the  swelling,  the  Iwtl^r  tlie  flour.* 

3.  Amount  of  Anh. — Takt%  100  grains,  put  into  a  porcelain  or  platinum 
crucible,  and  incinerate  lo  white  ash.  Weigh,  The  ash  should  not  be  more 
than  2  j)pr  cent,  or  pn.)bably  some  minfral  substancea  have  been  added;  it 
should  not  b«  less  than  '8,  or  the  tluur  is  too  poor  in  salts. 

It  will  not  be  easy  for  the  meiiicttl  ottiuer  to  incinerate  tlie  flour,  as  it  re- 
quires a  cnicible  and  gas.  It  Ls  diHicuJt  to  do  it  over  a  spirit  liimp»  a.s  it 
takes  a  long  time.  A  small  charcoal  iiru  is  probably  the  best  plan  when  ap- 
plianctis  arc  wanting. 

If  the  ash  be  mor«  than  2  per  cent,  add  hydrochloric  acid,  and  see  if  there 
be  effervescence  (carbonate  of  lime)  or  magnesia.  Dissolve,  and  test  with 
oxalate  of  ammonia,  and  then  for  magnesia,  in  the  same  "way  as  in  vr&ter  (sco 
p.  23).  As  lli.>ur  ccmUiins  both  lime  and  magnesia,  tti  prove  adidteraliou,  the 
pn^ciac  amount  of  lime  and  magnesia  must  be  determined  by  wciglung  the 
incinerated  oxalate  of  lime,  or  the  pyrophosphate  of  magnesia  (p.  33). 

If  there  is  no  etfer\*eacence,  add  water,  and  test  for  sulphuric  acid  and 
lime,  U}  see  if  mdphate  of  lime  (plaster  of  Paris)  has  been  added  In  normal 
flour  the  amount  of  sulphuric  acid  is  v^ery  small. 

Notice,  also,  if  the  ash  be  red  (from  iron).  If  clay  has  been  addtnl,  it  will 
be  left  undissolved  by  acids  and  water. 

If  carbonate  of  miignesia  has  been  added,  the  ash  is  light,  and  poroiis  and 
bulky  (niissidl). 

An  eiLsy  mode  of  det4?cting  largo  quantities  of  added  mineral  substances  is 
given  by  Redt<;u bather  ;  the  flour  is  strongly  shaken  with  cidoroform  ;  the 
flour  floats,  while  all  foreign  mineral  substances  fall.  This  Is  a  ver^'  useful 
test. 

4.  The  remaining  ingreilients  can  be  determined,  if  necessary,  from  the 
Rtarch  water,  but  it  is  sehlom  necessary  to  do  so.  Allow  the  starch  to  8ul> 
aide,  pour  oH*  the  fluid,  and  wash  the  starch  by  decantation,  then  di-y  luid 
weigh  J  take  all  the  water  jind  washings,  evaporate  to  a  small  bulk,  add  a  little 
nitric  acitl,  and  Kul ;  albumen  is  thn:iwn  down;  ooUwt,  w;u*h,  and  weigh. 
EvafKtrate  the  whole  of  the  remainder  to  dryness,  and  weigh  (mixetl  dextrin 
and  sugar). 

If  the  water  be  small,  the  gluten  large,  and  the  salts  in  good  quantity,  the 
flour  is  good,  supposing  nothing  is  detected  on  microscopical  examination. 
But  in  all  cases  it  is  well  if  time  can  be  spared  to  have  a  loaf  made. 
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Practical  Test  by  Baking. — Mako  a  loaf,  and  see  if  it  is  acid  wliuii  fniHli, 
aTid  how  soon  it  bcoomes  ao  ;  if  the  colour  ia  good,  ami  tho  rwiiig  Hatiafactory. 
OM  and  tlinngiiig  Hour  dot^  not  t'isl^  woLl,  gives  a  yeBowitih  colour  to  tho  bread, 
and  ap<'r'dily  Ix'cornea  acid.  Excess  of  aridity  can  bo  iletcctcd  by  holding  a 
piece  of  bread  in  the  month  for  some  time,  as  well  as  by  tost-paper. 

Test  for  Knjiff. — Thftri^  is  no  very  got>d  tost  for  ergot  whon  it  is  ground  up 
with  the  flour.  Liineau's  plan  is  to  make  a  paste  with  a  Wi^yik  alkaline 
solution  ;  to  add  dilutt-  tiitrit;  acid  to  slight  excesa^  and  thc>u  alkali  U\  neu- 
tralisation ;  a  violet-red  colour  is  said  to  l>e  given  if  ergot  is  present,  which 
becomes  rosy-red  ukeii  mon*  nitric  acid  is  added,  and  violet  when  alkali  la 
uddi'd. 

\Vitl«l«iii  considers  tliis  nietliod  imperfect,  and  prefers  trusting  to  the  pocu- 
lijir  odour  of  propylamine  (berritig-like  fimeU),  developed  by  liquor  potaaaas  in 
orgoted  llour.      1  have  no  experience  of  this  point. 


Mierowojytcal  Examitiation, 

This  ia  etpecially  directed  to  determine  tlie  relative  amount  of  flour  and 
bran,  the  presence  of  fungi  oracAri,  or  the  fact  of  adulleraiion  hy  other  grains. 

HtrurtuTf  of  the  Wlwnt  Grain. — It  is  necessary  to  rtfcr  briefly  to  the  struc- 
ture of  the  grain  of  wheat,  as  this,  of  course,  must  be  thoroughly  understood. 


Vsi-r^ 
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Fig,  26.— Tnuuvcrse  Section  of  Euvclopes  of  Wheat    Scale  1000th  of  an  inidi. 

There  are  four  envelopes  (wjnie  uutliors  make  three,  others  five  or  six — Uift 
outer  C4>at  being  divided  into  two  or  three),  surmunding  a  iino  and  very 
loose  areolar  tissue  of  celluloise  tilled  Avitli  staixh  grains. 

Envelojieg  of  Wheat. — 'J'he  drawings  show  the  coats  in  giiu,  cut  transversely 
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Fig.  27.— Eavclopes  of  \Vheat  (longitudinal  Beclion).    Scale  lOOOtb  of  on  inch. . 

and  longitudinally,  alw)  the  separate  cnats.  The  outer  coat  is  niado  up  of  two 
or  three  layers  ot  long  ccHh,  with  slightly  beaded  walls,  running  in  the  direc- 
tion of  the  axis  of  tlie  grain.  Tlie  B^-pta  are  stmiglit  i>r  »ibli()iie,  and,  ;ik  will  ln^ 
fltien,  the  cells  differ  in  length  and  breadth.  The  «ize  can  be  taken  by  the  sumIc. 
The  hairs  are  attached  to  this  coat,  and  sire  prolongations,  in  fact,  of  the  colls. 
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tri<-  lines  are  perceived  witli  difBculty,  and  only  in  u  BnioU  numl>er  ;  the  edge 
of  the  groin  w  eonietinies  liimcd  over  so  as  U»  cause  the  appearauco  of  a  slight 
fuTTuw  or  line  alonjj  the  grain.  Very  weak  liquor  potiissw  causes  little  swell- 
ing ;  atnuig  litpor  poUiss.-e  bulges  them  out,  anrl  evrntnally  tle^troys  thcnt. 
There  is  no  ditftruJty  in  seeing  il*  the  pieces  of  envelopes  are  too  numerous, 
l»ut  it  ehoiUd  be  remembered  the  beat  flour  contains  some. 


f%  ,  /^  - 
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ng.  33.— Dried  and  then  mointened  BUroh-gminn  of  Wheat.    Scftle  1000th  of  ou  mvli. 

Diseases  of  Flour, — Some  aubstances  are  found  in  flour,  viz.,  fungi  and 
nnimaln. 

Ftmiji — Several  fungi  are  found  in  wheat  flour.  The  most  common 
fungus  is  a  spwies  of  Puoeiiiia.  It  is  easily  rctTogiiified  by  ite  round  dark 
sjKinuigia,  wliich  are  either  contoured  with  a  double  line,  or  aro  covered  \rith 
little  projectionsw  It  is  sjtid  not  to  W  injurious  by  stimo,  but  this  is  verj* 
doubtful.     The  symptoms  have  not  Iwcn  well  descrilK'd. 

Tlie  smut,  or  caries,  is  alsi»  a  species  of  Pnccinia  ;  has  large  spondes,  and 
gives  a  di^jigreeable  smell  to  the  flour,  and  a  bluish  colour  to  the  bread.  It 
is  said  to  produce  diarrhoea. 


I — • — ^ 
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Pig.  31.— Diseased  Flour  tPucciiiia). 

\cnrns. — n^e  Araritu  fan'ntv  in  by  no  means  uncommon  in  inferior  flour, 
especially  if  it  is  damp.  It  does  not  nec«>^^arily  indicate  that  leguminous 
seeds  are  prc.Hent,  na  stat^Mi.  It  \a  no  doubt  introduced  frt.m  the  grain  in  tho 
mill,  as  I  Iwve  found  it  adhering  to  the  gmin  itself.  It  is  at  onci'  recognised. 
Portions  of  the  skin  are  also  sometimes  found. 
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Vibriones. — These  fonu  for  the  most  part  in  fl(mr  whioh  has  gone  to  extreme 
(lecoin[H>sitioii,  aud  wliich  id  moUt  aud  1>ecoming  dibcoluurud.  They  cuuiiut 
bo  mistakon. 


\ 


.\ 


Pig.  35.— j^cariM /artmu  (k85  dinmetcra). — Mites  fonml  in  flour  nlive.  In  the  iarpvit 
figiirvit.  tlie  iimecis  atu  coiisidewhly  comiiroasi'J,  to  alifjw  the  powerful  iiiaiidibU*,  find  have 
each  a  veiitrnl  A/tpect.  [a  tho  sinalletrt  and  iiiidille-sizc^l  insect,  we  have  dmwu  thfi  donuil  iis[>ect ; 
the  former  iRASKH-seB  only  six  legs,  as  before  the  first  m«<ult ;  .icveral  ova  lie  scAtt^rcd  in  tht  field 
of  vi«w.  II  in  unknown  what  oflice  the  caiwubr  orgniiR  fiillil.  They  are  well  seen  on  each  «de 
of  the  larKest  tigurx*. 

The  preeenco  of  Acari  always  ahowe  that  the  Hour  is  hepnninR  to  change. 
A  single  awinis  mwy  oct^asionally  }ni  found  in  good  (lour,  ^ut  evi-n  one  ^hoiiM 
l>e  lookwl  on  with  8u.s]>iciijn,  uud  the  iluiir  should  ho  iifU-nvorda  frcijucutly 
exazuiiied  to  see  if  they  ace  iud'oasiag. 


?fe^^ 


tlrav«<«V 


Weevil— Nalurul  sizii 


J 


Pig.  87.— Weevil.     Mafrnilled  12  dianietera. 

Wcecil  (<  'alandin  gniuiiria). — Th«  wtt^vil  is  of  coui-se  at  once  detected.     It 
u  hy  no  muinij  8i>  )(»niiiioti  in  Hour  aa  in  corn. 

Adulterattortx  w/  WhmfFlmr. — At  preaont  there  is  very  httle  wiultt'mtion 
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an  all  more  delicate.  The  ouUt  coat  has  three  layen  of  cells  ;  the  wallfl  of 
Uw  external  layer  axv  beautifully  waved,  but  not  beaded ;  the  cellfl  are 
■mailer  than  those  of  the  outer  coat  of  wheat  The  socond  coat^  dtaposed  at 
right  angluA  tu  the  first,  as  iii  wlieat,  is  like  the  second  coat  of  wheat,  except 
in  betog  more  delicate.     The  third  api>ears  precisely  the  same  as  that  of  wheat 


Vig.  41.  — Bwley  fsvcoud  niul  thirtl  coatft). 

The  fourth  has  the  cells  similar  in  shape  to  the  corresponding  wheat  coat,  but 
they  uro  very  much  sniallor,  as  may  be  seen  on  reference  to  the  scale,  and 
there  are  two,  or  often  thn;«%  hiyers. 

The  gtarch  ffruin^  of  Ijiirley  are  vt^ry  b'ke  the  M'heat,  with  a  central  hiiuni 
and  obscure  markinf^,  but  are  on  the  whole  suialler  j  some  have  thickened 
edges,  instead  of  the  thin  edges  of  the  wheat^tAich  grain,  but  it  is  very 


}^r^ 


Kig  42.--Barley  (rourtbcuat). 


Fig.  i3.— Bftrioy  (Stardi-grjiiu). 

It   is   therefore 


difficult,  and  sometlmoa  impossible  to  distinf^iish   them. 
t;sp«*cially  to  the  envelopes  that  we  must  attcniL 

Detection  of  Potato  Utarch. — This  is  a  matter  of  no  difficulty  ;  the  starch 
grains,  imstwid  of  being  round  or  ovnl,  and  mth  a  central  hilum  and  obscure 
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rings,  are  pyriforra,  Mrith  an  eccentric  hilum  placo'l  at  Uk'  smaller  end,  uud 
wilJi  wt'll-mjirkwl  (ioncentrio  rin^s.  Weak  lii|U(ii'  potafWii*  (1  dMp  of  pluirma- 
(iop*tuil  liq.  pot.  to  10  of  wiitor)  swellii  tliuiii  out  greatly  iifliT  a  time,  while 
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Fig.  44.  — I'otat.i  8tATchx285. 
aUo  riiiU)  uf  Starchen. 


Iw 


Fig.  45.  — Medium  nntl  smftll-si«!<l  Putato- 
Htarch  graioii,  tivntt'd  with  Liq.  PoL  Ph. 
Loud.     One-thiTd  pmt  and  voter  x  285. 


wheat-starch  is  little  afTected  by  this  strength ;  if  the  strength  is  1  to  3  (aa 
m  the  figure),  the  swelling  is  ver}'  mpitL 

Detection  of  Maize  (Indian  Com), — There  are  two  envelopes;  the  outer 
Iteing  mode  up  of  seven  or  eight  strata  of  cells  ;  there  i£  no  transverse  sceond 
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Fig.  46.— Tntlian-Cum  Fl<mrx600. 
See  ftlao  PUU  of  Stan^kes. 


Collulfme  of  Indiui-Coni  k  500.  with  murk 
jngs  rmm  the  star 
cellular  membTane. 


jngs  rmm  the  stareh-gruDB  on  the  iiit«r> 
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in  wheat ;  the  internal  coat  consists  of  a  single  stratum  of  cells  like 
bh  of  wheat,  hut  Itias  regular  in  nhajH^  andalKe.    Tho  cuUulose,  through 
•eed  holding  the  elarch  in  its  meshes,  forms  a  very  chamctcristic  stnie- 
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inrVf  wiiicli  on  section  looks  like  a  pavement  miule  of  triangular  or  square 
jiiwreis;  thu  ftAh  are  iillLii  with  the  stare h-graii is,  whioh  ait;  very  BiimlJ,  aiul 
compressod,  so  as  to  have  iiicets.  They  are  very  different  from  the  smooth, 
iinminproaaed  round  ci^lls  of  wlieat. 


■%j*'j 


Fig.  47.— Longitndirml  secliou  of  Coata  of  Indian  Com  and  OUiiIobc  x  190. 

Bits  of  cellidoso,  with  ite  peculiar  angular  markings,  are  alwayn  fouud  if  the 
whe^t  is  adulterated  with  maize. 

Deiectimi  of  Hean  and  I'ro. — These  adulterations  are  also  at  imce  dis- 
covered ;  the  moshea  of  cellulose  are  veiy  much  lai^'or  than  thofto  of  the 


^> 
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Fig.  4$.— Bean  »Urch  x  fiOO. 

fourth  coat  of  wheat,  with  which  it  has  somptimos  been  confnundrd,  and  the 
starch-grains  are  also  quiti^  dillVn'Tit ;  they  are  oval  or  renifomi,  or  with  oue 
end  alightly  birgt-r;  theyhavti  no  clear  hihini  nr  rings,  Tmt  many  have  a  deep 
central  longitudinal  cleft  running  in  tho  longer  axis,  and  uci.ufij'in^  twci-thirds 
or  three-fourtlis  uf  the  length,  but  ne\'or  reaching  completely  to  the  end  :  tliis 
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cleft  Is  BomBtmies  a  line,  Bnujctiinus  alinuel  a  chasm,  and  occasionally  second- 
ary clefts  abut  ii|Km  it  at  parts  of  its  cnirso  ;  aonu>tiinefl,  inHtcwl  of  n  eluft. 


Fig.  39. — Bean  [transverM  section). 

there  is  an  irregular-shaped  depression.  If  a  little  liquor  potassa  be  a<ldod, 
the  cellulose  \a  seen  more  clearly.  Pea  flour  is  iievor  addod  to  a  greater 
extent  than  4  per  cent.,  as  it  makes  tlie  bread  heavy  and  dark.  If  tlio  tioiir 
be  mixed  with  a  little  boiling  water,  the  smell  of  the  pea  or  bean  is  per- 
ceptible. 

A  chemical  test  has  been  given  by  Donnt5  to  detect  admixture  of  garden 
beans.  The  powder  is  smeared 
round  the  inside  of  a  small  ves- 
iiel ;  at  the  bottom  of  the  vessel 
seven  or  eight  drops  of  nitric 
acid  are  allowed  to  fall,  and  are 
evaporated  by  aid  of  a  lamp, 
the  vessel  being  jiartly  covered 
to  prevent  too  rapid  evapora- 
tion ;  when  the  flour  has  partly 
become  brown,  a  few  drops  of 
ammonia  are  put  in  the  cap- 
Bulu,  and  left  to  spontaneous 
evaporation.  A  Iwautiftil  re^l 
colour  forms  about  the  centre  Fig.  fiO.-P»  Flour, 

of  the  flonr  where  the  action  of  the  nitric  acid  has  been  neither  too  strong  nor 
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)lc.  A  lens  will  pick  out  at  once  the  rod  points  of  the  bean  flonr. 
Thifl  reaction  must  be  luarkwi  to  b<;  of  any  viilue.*  Several  other  U'sta  luiv« 
l>een  given,  but  are  iini>crfect  aiul  really  unnecessary,  for  the  micioscopic 
cliaraoten*  are  sufficient. 

Detection  of  Chit — There  aro  two  or  three  envelopes;  the  outer  longi- 
tudinal cells ;  the  second  tnmsverso,  and  not  very  clearly  seen ;  the  thinl 


Fig.  51.— Whll«  0»t 


Long,  sect,  2*1  (uitl  3<1  coats  not scparahlu. 
b.  One  <Ii).  X  500. 


a,  Compound  grslm  x  1^> : 


ji  layer,  Ufiunlly  single,  of  colls  like  •wheat.  Tlie  fttarch-cclls  are  small,  niany- 
ftidod,  and  cdhiTo  into  composite  round  bodies,  which  are  ver}*  cliamcteristic, 
ami  whii^li  eiin  be  broken  down  intfl  the  soparato  grains  by  pretwure.  A  high 
[M>wer  IH  thti  be.st  for  this.  'The  oat  starch  does  not  polarise  light.  Tliere  is 
nn  difliculty  in  the  detection  of  the  starch -grains. 

Jh'icrtiOH  o/  Hire. — The  hiwk  of  rire  is  very  jieculiar ;  on  the  outer  coat  are 

iiiniKToua  siliceous  gninnlos,  urmnged  iii  longi- 
tiiilinal  and  transverpti  ridf^ea  (a).  There  are 
niUTieroua  hairs,  some  of  which  are  seated 
over  Btomata.  Below  this  is  n  membrane  of 
transverse  and  longituduial  rough-edged  Hbres 
(h  c),  wliile  below  these  again  is  a  fine  inem- 
^^^  brnne  of  transverse  migidar  cells  (r/),  covmng 

"O  The  starch  corpuscles  an^  very  small ;  nnguliir 

-OiDuafl  Rloo  Flour  X  fiOO.  uiitlcr  low  powers  ;   imder  high  powers  they 
are  seen  to  Ki  facettt^id  and  compresseil.     They 
cannot  bo  mistaken  for  the  roiuid  cells  of  wheat,  but  may  be  confoundetl 

•  Stju  hti*  given  facts  whtcli  nppmr  to  nrrntty  lessen  it»  value.  —  Sqnillier,  fkn  Sufmst.  Mil.  p.  OS. 


Fig.  62,- 
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with  maize.     As  will  be  aeen  on  reforenco  to  the  scale,  they  wo,  howerer, 
much  fimaller. 


<^-'^*  I'll 
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Fig.  53,— Rioe  k  170. 


Fig.  61.-Ric«  X  170. 


X  170. 


Fig,  53.  TmnsTCTBe  section  of  the  Hosk  nf  Rice, ) 

Fi^.  64.  Apfieanintx'  of  Husk  a*  seen  in  n  transpflrf  nt  mediiim  of  plycprine  and  gnm,  ) 
n  Silicooiis  Kraimlf*.  Biruiifti'd  in  lounitufiiual  auu  tninsv*!r»e  ridf^e-H,  jwrfonitwl  by  (fiienings — 
itouiuta,  <Kimo  ba\-uiK  hairs  suited  over  tbetn.  h  c  Transverse  ana  loB^turliiml,  britttu,  n)U|;h> 
ed^ed  fibrea.  d  A  nne  uembnuia  of  tnuuvene  angaUr  cella ;  tl»M  overlie  a  very  delicat« 
nerabraiie  of  large  celU  f, 

Ihfeeiton  of  Bt/^. — Tlie  envelopes  are  very  like  those  of  wheat,  and  can 
perhaps  be  hiinlly  distingiiiiilied.  The  recent 
starch-grainfl  (ire  oIho  oxtrenn^Iy  liko  those  of 
wheat,  but  the  older  iind  drier  grains  have 
Bometimea  a  peculiar  myed  hilura.  I  Imve  seen 
thi«,  however,  in  very  oM  wheats  but  never  to 
the  Bamu  extent  as  in  rye. 

Rye,  if  in  any  quantity,  is  discovered  by 
baking  ;  it  makofl  a  tlark,  aoid  bread. 

fjitjfred  is  not  a  common  ailnltorant.  Tlie 
envelopes  are  pcctiliar :  the  extt^mal  ia  made  up 
of  hexa^nol  celhi,  eonlainiuf^  oil ;  the  seconil 
of  round  colls;  the  third  of  tibrea ;  and  the 
fourth  nf  angular  cells,  cuntuining  a  dark  reddiah 
colouring  matter.  Pif-  55.-nye-«tttrrh,uitb  ntved 

S^trraziv   iii    Fmnco   and    Belgium   has   been     Wlu«.  (after  HaH«MI.  x  42... 
lotimr-A  ufwd,  but  in  not  conimnn.     Thero  may  also,  perhaps,  be  other 
'Adulterations  of  grain,  &c.,  in  India. 

Bufhrhfat  (Polygonum  fegopyrum,  or  Fagopyrum  (wwiulenium). — Like  rye, 
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tiful  structure  of  the  envelopes,  which  coulii  nut  be  confomnled  with  those  of 
wheat.  The  etarch-graind  are  very  small,  round,  und  lulembly  ujiifonu  iji 
size. 

Aft'ttunpt/rum  arocfim  and  other  spocies  (Purple  Cow-wheat — Scrophula- 
rkiccte), — This  has  occasionally  been  mixed  with  Hour;  it  i.H  not  injiirioua, 
hut  gives  the  tread  (nrpt  the  tioiir)  a  ijeculiiir  smoky  violet  or  bhuslx  viulut  tint. 
This  dependfi  on  a  colouring  matter  in  the  seed,  which,  when  warmed  with 
ncid,  gives  the  violet  colour.* 

Trifulium  urvenjie  (Trefitil — Lft/utnifioKm). — This  also  gives  the  bread  a  red 
violet  colour.     It  is  not  kno\vn  to  be  injminns. 

Rhiuanthm  mnjor  and  minor  (Sainfoin  or  YuUow  rattle — Scrophulnriarfif) 
f^vea  bread  a  bluish-black  l-oIout,  a  moist  sticky  feel,  and  a  disagreeable 
sweet  taste.     It  is  not  injurious. 

lAtiitim  tf'i/mk'Tititin  (Kye  grass — Orainiftea^.  Other  sjieeies  nuiy  be  used). 
— Tills  gives  the  breml  no  colour,  but  produces  narcotic  symptoms,  vertigo, 
haliuciuutionei  delirium,  convuLsionn,  and  iwiralysis.  I'elliflchek  states  that 
thej*e  symptoms  do  not  occur  if  the  grain  be  driciJ  in  an  oven  bcfttre  baking, 
or  if  the  bread  is.  left  for  some  days  Inifore  being  used.  The  detection  of  the 
bdiuni  U  l>e8t  eifcctcd  by  means  of  idcithol,  which  gives  a  greunish  solution 
with  a  disagreeable  rcpuUive  taste,  tmd  on  iivaporation  a  resinous  yellow- 
green  diBugrveable  extract  is  lcl\.  i'urc  fluiir  givcH  with  alcohol  only  a  clean 
straw-coloured  solution,  with  an  agreeable  taste  (Pellischek). 

Jirommt  (Hromegi-asH — CrrnminetB  ;  ditfwreiit  species — Arveiims  or  SecUr 
lintis). — Pelliscliek  states  tlint  the  seeds  of  this  plant  give  the  bread  a  dark 
colour,  and  make  it  indigestible.  It  \»  probddy  a  most  uncommon  atlul- 
temtion. 


It  will  bo  found  that  when  mixed  with  Hour,  the  microscope  ivill  detect 
readily  many  of  these  substances.  Detection  is  often  very  diHicult  when  the 
Hour  is  made  into  bread,  and,  therefore,  whenever  from  the  bread  there  is  any 
cause  of  suspicion,  means  should  be  taken  to  obtain  some  of  the  flour. 

Cones  fluur. — A  Hour  obtiiine<l  from  llevet  wheal  is  usimI  by  the  bakers  for 
dusting  their  trough.  Tljuwall  has  found  this  Cones  flour  to  Ihj  greatly  ailulter- 
atrd  with  rice,  maize,  beans,  rye,  and  barley.  Sometimes  Cones  flour  is  mixed 
witli  good  floor.     All  these  impurities  have  been  already  described. 

Cnokinfj  of  Ftotir. 

The  effect  of  heat  is  to  coagulate  the  albumen,  and  to  transform  some  of 
the  sUrch  into  dextrin.  Substances  arc  also  added  to  the  bread  to  cause  a 
fiirther  transformation  of  the  starch. 

(Juke/f. — The  imfennented  cakes  are  simply  made  with  water  and  salt  As 
they  are  very  readily  made,  are  agreeAble  to  taste,  and  nutritious,  it  is  very 
deeirablo  to  teach  every  soldier  to  make  them  ;  sft  tlmt  in  war,  when  bread  is 
not  procurable,  he  may  not  Ix*  coiilined  alto»;ettier  to  biscuit.  The  Auslr.dian 
**  ilamper"  is  simply  nmde  by  digging  a  hole  in  the  g^:lUIld,  filling  it  with  a 
wood  (ire,  and,  when  the  fire  has  thoroughly  biunt  up,  removing  it,  placing 
the  dough  on  a  largo  stone,  covering  it  witli  a  tin  plate,  and  heaping  the  hot 
ashes  round  and  over  it  In  a  campaign,  every  soldier,  if  he  ccmld  get  flour 
and  wood,  would  soon  learn  to  bake  a  cake  for  Iiimscdf.  The  otdy  point  of 
manipulation  which  retiuires  practice  is  not  to  have  the  heat  t^xi  great;  if  it 
bt!  above  212°  too  much  uf  the  starcli  is  changed  into  dextrin,  and  the  coke 
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is  itjugh.     KxposoU  U}  groaUa  heat,  and  well  driodf  the  imfoniientc<i  cakes 
IxHinmo  iiiscujt. 

Maccarruii  is  flour  of  an  Italian  gmiiu  moiatoneil  with  wat^r,  and  prtwsod 
Uutjugh  ft  mniilKT  of  «inall  openings,  wliil<^  at  th«  same  time  heat  is  ftp[>b*t»d. 
As  it  is  very  nutritions  in  small  bulk,  and  keeps  well,  it  would  be  a  good  food 
for  soldiers  in  war  if  its  coat  could  Ijc  lessened. 

Sub-Sectiox  111. — UlSCUIT.* 

To  make  biacuit,  flour  is  often  taken  with  little  or  no  lirun  (ou  account  of 
the  hygroscopic  projfertios  of  hnin) ;  but  bran  ia  also  soiiiotimcs  used  ;  no  salt 
is  oiltlfM].  The  siuij^lest  biscuits  arc  merely  ilour  and  water.  Some  biscuits 
iue  lujule  with  milk,  eggs,  &c. 

Choice  of  BUruit. — Biscuit  should  be  well  bake<l,  but  not  burnt ;  of  a  light 
yellow  colour,  aud  should  float  in  water ;  when  struck,  it  should  give  a  ring- 
ing tjound  ;  and  a  piece  put  into  the  month  should  thorouglUy  soften  down. 
It  should  be  free  froui  weevils,  which  are  easily  seen. 

Advaittatji's  as  a  DiH. — As  it  contains  little  water  (see  Talile  *),  and,  bulk 
for  bulk,  is  more  nutritious  than  bread,  thi-ee-foui-ths  of  a  i)ound  are  usually 
taken  i*\  etjual  ltt>  of  bread  ;  but  different  authorities  give  different  numbem. 
Its  bulk  is  small,  and  it  is  easily  transporte*!. 

DiMidvitntfUj^^s. — Liku  Ilour,  it  is  deticieut  in  fat.  After  a  time,  it  Beoma 
ilifficult  of  digestion.  iVrhaps  the  want  of  variety  ia  objectionable  ;  but 
certain  it  is,  that  men  do  not  thrive  welt  upon  it  for  loug  periods.  In  war,  it 
has  ftlwaj*B  been  a  rute  with  the  be^it  English  army  surgeons,  for  more  tlian  a 
century,  to  issue  bread  as  much  as  possible,  and  to  use  biscuit  only  in  coses 
where  it  cannot  be  avoided. 

Sub-Suction  FV. — BREAD.t 

If  carbonic  acid  gas  is  in  any  way  formeni  in  or  forced  into  the  interior  of 
dough,  so  as  to  divide  the  dough  into  a  ntimbcr  of  little  cavities,  bread  is 
maile. 

Tliere  are  three  kinds  of  bread  : — 

1.  Carbonic  acid  is  diseng-iged  by  a  fermentative  process,  caused  by  yeast 
or  leaven.  During  the  baking  a  certain  amount  of  jiadbrmed  sugar  yields 
carbonic  acid ;  a  portion  of  starch  is  converted  into  de.xtrin  aud  sugar,  and 


Compotfition  of  Biscuit  :— 

WMer 8U>12 

Nttroj^Dous  substancea,  \S 


Dextnu, 
i"  Composition  of  Bread  :— 


8-8 


Sugar, 

Fat,. 

Htarvh, 


1-9 
1-3 

72  to  76 


Engliiti  Baker's  Bread  ;— 
Maxiniiun  nutrirnmit, 
Minimum  nutrimcut, 

French  Commiuariat  :— 

New  formula, 
Aiutnan  Coniniisuriat^ 


Water. 


Hftrngnotu 

Sabcuucea. 


8-57 


Fat 


St«rchc4 


66-93 

4807 


The  nitroffc 
(Preoch)  Uil- 


n  in  100  parts  of  dr^  bread,  in  eleieu  different  amiioa,  vnrioe 
12  per  rent.  (Pnifwtant.      Accordtnt;  tn  Reicbenluich,  Uie  ci 


frooi  2*3(1  per  eent. 
rust  contains  a  sub- 


straca  (oisamiir),  which  has  an  influence  in  retarding  tissue  metamorphcwiii. 
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aIao  yitdils  corljonic  oeid  ;  a  little  lactic  and  but^Tic  ocida,  and  oxtTactive 
mattem  lire  fbrmwi.  It  .i«  of  importainre  to  prerent  thia  change  from  going 
too  I'ai' ;  and  herein  is  one  of  the  art6  of  the  baker ;  and  it  is  partly  to  piv- 
vf'nt  thid  that  ahim  in  uiUled,  whicKhas  the  (vrop^rtv  of  arroating  the  cliangB 
((Ailing).  ,  * 

In  making  bread,  the  pro])ortionflare20Ibofflour;  8  to  12tbof  tepid-wntcr; 
4  oz.  of  yeast,  to  which  a  little  jwtato  ia  ailded,  ami  H  to  2  oz.  of  salt ;  280  lb 
of  flour  (1  sat'k)  ^vill  givo  from  90  to  105  4-lb  loavesj  the  bakor  always  cndwi- 
voUM  to  combine*  as  much  wat^^r  aa  ht  can,  so  us  tu  get  niuii;  loav»is,  GJ  Jtt 
of  dough  yiidd  V>  lb  of  bread,  i^bichiiiut}  are  now  generally  used  for  mixing 
tlip  ilough  (Stevens'  Machine). 

2.  Carbonic  acid  ia  diMongiige^l  by  mixing  carbonate  of  soda  or  ammonia 
with  the  dough,  and  atlding  liydrcwhloric,  tnrtaric,  or  citric  acida.  Baking 
|K)wderM  are  compounds  of  these  suhslances. 

3.  Carbonic  acid  in  forced  through  the  dough  by  pressure  (Dangliah'ts 
juitent  aerated  bread).  Thi«  j>rorev-*5  lui-s  the  great  a<lvantage  of  rendering  it 
impotffiiblo  tliat  the  c^iriversion  of  ^Uirch  into  dextrin,  sugar,  and  lactic  acid 
»*hall  go  loo  far.  About  20  cubic  fe^it  of  cjirbonic  acid  (derived  fn>m  chalk  out! 
sulphuric  acid)  are  iiBed  for  28Q  lb  of  Hour  ;  tmd  about  1 1  cubic  feet  arii 
actually  incorj)orated  with  the  flour  (<  idling). 

Tlie  Table  on  i>age  I'JO  can  lie  tised  in  tlie  following  way  : — 

I.)etenuin«  the  percentage  of  waU^r  and  of  gluten  (nitrrtgenous  compoundK) 
in  tlie  flour.  Then  learn  how  uiauy  4-lb  loaves  are  givou  by  a  sack  of  280  !b, 
or  how  many  [wundy  cjf  bread  are  given  by  100  fl)  of  floUr. 

Then  the  table  will  give  the  amount  of  water,  ami  of  nitrogenous  substonco 
in  the  bread. 

As  theru  is  vegetable  albmuen  in  the  flour,  ad  well  as  gluteji,  a  correction 
Mhould  be  luade  by  adding  one  per  cent  to  the  weight  of  the  gluten. 


AiloanUujas  of  Bread  at  an  Article  of  Diet, 

It  is  hardly  necessary  to  mention  these.  The  great  amount  of  nitrogenous 
matters  and  sUirch  it  sliare^  with  Hour ;  the  nitrogeuouH  substance  is  to  the 
carbon iferouB  o«  I  to  (>'3  (Korh*\s  AVatwtn,  <_)dling).  It  therefore  requires  more 
nilrnj^en  for  a  perlect  food.  The  proctw*  of  bidciug  rcuders  it  more  digestible 
tliiiu  jlour.  No  satiety  attends  its  uuo,  although  it  may  1h^  always  made  in  the 
Hjiiiie  way  i  this  is  probably  owing  to  the  great  variety  of  its  efinipuncuts. 

Dimdmintntjfit, — It  ie  potir  in  fat  and  siime  solta,  esixM-ially  in  the  e-use  of 
the  iinest  flour  freed  from  the  internal  enveloi_>e.  Therefore  we  see  that  the 
practice  of  unijig  fat  with  it  (butter  fur  the  ri^di,  fat  bacon  for  the  jwHir  man) 
is  extremely  common.  As  to  the  n^hitive  advantjiges  of  the  thn»t!  methods  of 
nuiking  bread,  the  last  (aenition  by  carbonic  acid)  is  said  to  hiive  the  advan- 
tage of  making  wlulc  bread,  though  tijo  inner  cnvelo])P8  arc  left ;  of  not  causing 
any  losw  of  starch,  or  permitting  the  change  to  go  too  far  ;  of  not  conljiining 
any  unwholesome  yeoaL  The  systi^m  of  niiddng  bR'ad  with  yeast  has  been 
objecteti  to  on  the  ground  that  bad  yeast  is  often  used;  the  fermentiitive 
changes  go  on  in  the  stomach,  much  corlKinic  acid  gtw  is  disengage<1,  and 
dyspepsia,  flatulence,  and  uu]iloiusant  sen.satictiiR,  such  as  hc^irtbuni,  an3  pro- 
duced. Then?  is  no  doubt  tiiat  badly  ]>rejMired  hxywX  gives  rise  to  theso 
8ymi)Lom8.  though  wliether  thi^i  is  owing  to  had  yejist  is,  I  think,  uncertain. 
The  second  method  yields  a  wliolej*ome  liread,  l>ut  i«  too  ex]>ensive  for  com- 
mon use,  and  it  has  idao  Iteeu  |>ointed  out  that  the  hydi-ochlorie  acid  of  eoui- 
meree  always  coutiiin!»  arsenic.  The  iuiiutmt  would  be  too  small  to  bo  hurtt\i], 
but  might  have  a  wediuo-legal  coutte4[ucnce. 
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Special  pohiis  about  Making  of  Brtai. 

Bread  nifly  be  of  baJ  colour — rather  yellowish,  fipoin  old  flour ;  from  grown 
flour  (ill  which  case  the  changes  in  the  starch  have  generally  gone  ou  to  a 
considerable  extent,  and  the  bread  contains  more  sugar  than  usual,  and  does 
not  rise  well),  and  perhaps  from  bad  yeast.  The  colour  given  by  admixture 
of  bran  must  not  be  confounded  vith  yellownesfl  of  this  kind. 

JJread  is  also  dark-coloured  frum  admixture  of  other  grains,  aa  already 
noticed  under  flour  {ryp,  buckwheat,  luelampyrum,  wiiidoin,  &c.)  lire^d 
may  ]>o  acid,  from  bad  flour  giving  rise  to  an  t'xcpj*rt  nf  lactic  and  p^rliajw 
acetic  acids,  or,  it  is  said,  from  bad  ytawt.     It  i«  bitter  JVurn  bilWr  yeant. 

Bread  is  heavy  and  sodden  from  Wl  yiyiat  fermenting  too  rajjiilly,  or  when 
the  fermenlation  has  not  taken  jiliice  (cold  weatlier,  Imd  water,  or  Home  other 
cause,  will  sometimes  hinder  it),  or  when  the  wheat  ia  grown;  when  too  little 
or  too  much  heat  has  been  employed.  It  is  said,  also,  that  if  the  flour  has 
been  dried  at  too  great  a  heat  (above  200°),  the  glutua  in  altered,  atLd  the 
breatl  does  not  rise  well. 

it  Iwcomefl  mouldy  rapidly  when  it  contains  an  excess  of  water. 

Rice  is  uaetl  as  an  aildiLion  l>ecause  it  is  cheaper;  it  retains  water,  and 
therefore  tlie  bread  is  heavier.  liice  bread  (if  25  per  cent,  of  rice  be  added) 
is  h*)avier,  of  closer  U^xluro,  and  less  Hlled  with  cavities.  Potatoes  ore  some- 
times added,  but  are  generally  use*!  only  in  small  quantity  with  the  yeast. 

Alum  is  added  t^j  atop  an  excess  of  fermeiiUtliou,  when  thw  altering  ghiten 
or  cerealin  acts  too  much  i*n  the  starch,  tind  it  also  wliitens  the  bread  ;  it 
doe^  not  increase  the  amuunt  of  water ;  it  ouab]e«  bread  to  be  made  from 
flour  wlu'ili  oj!ier\rise  coidd  not  Ix?  used.  Sul])liate  of  coj)per  and  of  zinc,  in 
very  small  amount,  ai-e  fctometlinea  e»i]doybd  fur  the  same  pur[»06e. 

For  arid  flour  lime  water  is  used  instead  of  |uire  water ;  lime  water  has  this 
advantage  that,  while  it  does  not  check  the  furmeuiatiou  of  yoast,  it  hinders 
the  action  of  diastase  on  starch  (C)dling). 

After  being  taken  from  the  oven  bread  begins  to  lose  weight.  The  i-lb 
loaf  loses, — 

In  the  first  24  hours, IJ  ounce. 

In  48      „  .  .         .         .         5       .„ 

.,  70  „     .     .         .    .     ^  „ 

Hut  tliis  is  merely  an  average,  and  ia  altered  by  amount  of  crust,  temperature, 
ami  movement  of  air. 

Loaves  are  geuerally  weighetl  when  hot,  and  that  is  considered  to  be  their 
weight.  In  the  Austrian  army,  a  loss  nf  'J-'J  jur  cent,  in  four  days  is  i)er- 
mitteil. 

When  loaves  bocomo  stale  they  can  l^e  nbakid,  ami  then  taste  quite  frcah 
for  twenty-four  hours  ;  after  tliat  th(j«y  rapjiily  change. 

Did  biscuit  also,  mixed  with  water,  can  1m?  nsbake*!,  and  Ixjcomes  palatabla 

In  the  French  army  different  kinds  of  bread  are  used  :*  ordinary  bread  ; 

biscuited  bread  ;  bread  ludf  biscuited  ;  breml  one  quarter  biscuited  ;  hospital 

bread.     The  **  Pain  biscuite"  is  used  oidy  on  service  ;  it  is  Ixiked  more  (innly 

than  ordinary'  breml. 

Pain  dc  munition  ordinaire  keeps  5  days  in  summer  and  8  in  winter. 
,,     au  quart  biscuitv  „    10  to  15  days. 

„     Jemi  „  „    20  to  30    „ 

,,    bificuit^  »    40  to  50    „ 


*  Code  lien  Offlcicra  de  Saute.  1863. 
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The  Frencli  munition  loaf  weighs  1'5  kilogrammes  (3'31b  avoir.),  and  con- 
tains two  rations  of  760  grammus  (eath  IGj  lb).  The  ration  of  bis<;uit  is  550 
grammes  (1*2  lb). 

It  wuultl  ha  useful  to  adopt  ibo  practice  of  strongly  bakud  bread  iu  our 
army ;  it  is  a  good  substitute  for  biscnit. 

Com^'esiied  JiremL — (See  Concentrated  Foods.) 


Examination  of  Bread. 

There  is  perhaps  no  article  on  which  the  medical  officer  is  more  often  called 
U)  give  an  ojiiniuiL 

General  Cfmractt^vis. — There  slioukl  be  a  duu  jiroportion,  not  less  thati  30 
per  cent,  of  crust ;  the  externat  BurtUce  should  be  well  baked,  not  burut ;  the 
crumb  should  be  pernieateil  with  Rmall  regular  cavities;  no  parts  .shiiuM  Ik-! 
heavy,  and  without  these  little  ci'IIh;  the  partitions  Ijetween  the  wivities 
Hhould  not  be  tough  ;  the  colour  sliouhl  bf  white,  {jr  brownish  fnim  .nlmix- 
ture  of  bran  ;  the  tast«  not  acid,  evun  wlit^n  lu;ltl  in  th«  mouth.  If  tliy  bri'iul 
is  acid  the  Hnur  is  bad,  or  leaven  has  bi  en  u^'d  *  if  thu  colour  clmiigi's  soon, 
and  fungi  form,  the  bread  is  too  moist ;  if  sotlden  and  heavy,  the  Hour  is  bad, 
ur  the  baking  is  iu  fault ;  the  heat  may  have  been  tuo  gn^at,  or  the  Bponge 
badly  set 

C/wnticiit  Examination. — This  is  conducted  chiefly  to  ascertain  the  amount 
of  water,  acidity,  and  the  ]>resence  of  ahnn  or  sulpliate  of  coj)p<^r. 

Water. — Take  a  weighed  quantity  (say  100  grains)  of  crumb,  and  dry  in  a 
water  bath  ;  jKiwder,  and  then  drj'  again  in  a  hot-air  bath  or  oven,  and  weigh  ; 
the  water  should  not  be  m'fre  than  45  per  cent  ;  if  more,  the  bread  is  ^n'v 
ianto  less  nutritiouH,  and  is  liable  to  become  soijuer  mnuldy. 

Acidittj. — This  can  be  determine<l  by  a  standard  alkaline  solution.  (See 
Beer.)  At  present  no  oljservatiouH  liave  been  made  on  tliis  point,  but  it  may 
be  important  as  indicntiiig  bad  flour.  In  good  bread  the  acidity  on  first 
l>aking  is  very  trifling  ;  it  increases  slightly  for  five  or  six  ilays. 

Ahfm. — Tlie  detertninntion  of  the  ])re»euce  of  alum  is  not  ditticult,  but  the 
quantitative  analysis  is  a  very  delicate  matter,  imd  prol)«ibly  the  medical  otiicer 
■will  m;t  wisely  in  simply  noting  the  presence,  mid  leaving  tlxe  question  of 
•pmntity  undetermined.  Miuiy  processes  have  Iwen  proposed,*  some  of 
which  are  merely  modifications  of  each  other.  The  following  seems  the 
most  simplo : — 

\gt  pnii.  Take  at  least  J  lb  of  crumb,  put  in  a  mortar,  and  soak  it  well  in 
pure  cfdd  water  ;  tilter,  and  get  as  tU-ar  (i  fluid  as  possibli^ ;  aild  a  i'uw  drops 
uf  hydrochloric  acid,  and  then  ohlorid«  of  barium.  If  thiTii  is  no  prc^ipitat*: 
no  ahmi  can  liave  been  added,  and  the  process  neeil  not  be  procee-ded  with. 
If  there  is  a  slight  ])re<:ipitate,  it  may  be  accoimte*!  for  by  fiulphate  iji  lime 
ur  mag}]csia  in  the  water  added,  or  of  sulphate  of  mag[it\>>ia  in  the  salt,  or  by 
the  .slight  amount  of  sulphuric  acid  naturally  exi.sting  in  th(!  gniin,  or  added 
during  the  grinding.  l*cr!iai)s  the  medical  officer  will  know  whether  the 
wat«r  or  the  salt  contains  sulphatts,  ami  if  so,  the  absence  of  idum  may  Iw 
ijifurrntL  Jf  there  be  a  large  precipitate,  the  jiresence  of  alum  is  probable, 
but  is  nut  certain,  and  the  process  must  be  continued. 

%l  part.  Take  another  ^  lb  of  crumb,  and  incinerate  it  in  an  iron  or  porce- 
liiin  vessel  to  black  ash,  or  grey  ash  if  }K>^>sible.  Put  in  an  eva]>orattng  disli, 
add  a  little  hydrochloric  acid,  and  evaporate  to  dryness.     Tltis  is  in  order  to 
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render  as  munh  nilioa  iw  {lossiblc  inaoluhlo,  Muistt^n  tliorouglily  with  etroiif; 
hydmchlttrie  tutiJ,  iwld  wrtWr,  and  h^U  ;  hit-er^  add  carltonttto  of  aodu  iK^arly 
to  iKiutraliBatiou,  liiiil  then  an  lxicsh  nf  piiiv  lujliusli  dissyiplvL'd  in  idcnhol.* 
Tho  lirao  and  nia^iosia  aiv  tlimwn  dovm  ;  the  alumina  id  hclil  in  ftrdiilii^u. 
Boil  niid  idter.  Adti  an  excess  (»!'  Uyditwhlnnc  acitl  and  IIr'H  carboniite  "f 
ftnimonia,  and  boil  ;  alumina  falls  ;  wash  thy  ]>r«iiiiilatu  widl  by  decaiitaliun, 
nut  using  a  filter,  collect  in  a  aiaall  porcelain  cai>!jule,  dry,  and  weigh. 

1  prain  of  alumina  -  6  of  dry  altun. 

,»  „         -  y'4  of  crystallisud  alum. 

Aft<"i*  wcigloing,  to  rimki!  assnrance  doubly  Hurc,  nioistt-.n  witii  a  fi'W  di-opa 
of  nitnilo  of  coljalt,  and  liftut  in  the  ljlow-|iii)o  tlatuo  ;  u  iR'autllul  blue  or 
purplii^h-blno  colour  should  Ik;  fpven.  As  i)hosplijite  of  magneam  gives  th« 
siime,  tlii«  test  canunt  be  used  with  the  ash  of  brt.'a<l. 

Thuro  is  one  maccumcy  in  the  above  process  ;  the  alumina  always  retiiins 
some  phi^spboric  jicid,  and  thon^foiv  tho.  precipitvte  ^vts  a  i^^iter  ipumtity  of 
alum  than  ix'ally  exisla.  Tho  ditlereuce  ia  not  probably  umt^rial,  but  if  it  is, 
the  process  devisfjd  by  Mr  i  'ronktis  should  )>o  i(sed,t  or  the  following  ino«Jiii- 
etttion. 

After  weij^liinj»  the  preuipitat*;,  dissolve  in  nitric  aeid,  mid  a  pieeo  nl' 
rnutallic  tin,  an<l  boil  ;  lliu  tin  is  oxidb*fd  and  thrown  do\m  as  staunic  acid 
and  phospiiiiLe  ;  evajwraLe  to  dryue-sn,  dL-^solvo  in  Mater,  fdter,  and  add  cai*- 
l)oiiiite  <)t"anijnoniii  ;  pure  alumina  falls,  tlry  and  weigh. i 

l*r  Ld-lKd)y  hius  al.si.>  usud  a  decncfciou  oi' loj^'wo<j<l  as  a  t-c'st ;  a  jueee  of  purw 
bix'iul  ami  a  pieoe  of  su-speet^-d  bivad  are  put  in  a  glass  containing  freshly- 
proiwred  dwcx^tion,  and  left  for  twutity-lbur  houre ;  the  pure  bread  is  simply 
stained,  the  alunieil  brtMul  is  dark  purplish,  as  the  alum  acts  Hke  a  mordant. 
Mr  Iladow  lins  also  used  this  tost  with  advantage,  but  Mr  Crookes,  after  inany 
experiments,  cauio  to  the  eonelusioii  that  it  waa  valueless.§  The  cheinii:aJ 
test  should  be  therefore  always  reaorle<l  to. 

Alum  is  not  much  used  except  witli  inferior  brQaiL||  Tlie  amount  of  alum 
ill  brwwl  is  said  to  Ik»,  ou  on  avemgi!,  3  ounr*.iis  to  u  siK-k  or  280  ITi  of  Hour  ;  if  the 
sack  gives  105  i%  leaves,  there  will  Iju  10  gnviiu*  in  a  4-tl»  liwl' ;  if  cryst-'iUi.Hed 
alum  i«  meant  by  this,  theiv  will  ]»*  only  about  8  grains  of  dry  alumlF  in  a  4-Di 
loaf.  llaR^U  stiites  the  (piaiitity  to  l>e  A  Ih  (8  ouniei?)  U}  I'-ti)  lb  of  lliair,  but 
that  tlh'  rpianlity  dittV-'rs  for  uld  and  new  tlour.  A  v*?ry  good  witness,**  in  the 
ini[uiry  into  the  grievauet*  of  the  jou^Je^^aen  bakers,  gave  tho  quantity  at 


*  Piirv  Ui)tiMr  (wtAMuu  U  \w»l  made  by  tiking  Itf  parts  by  weiglit  of  &ohd  bydraU  of  harj'ta, 
UtsHulviii}£  in  WKler.  (iddtiii;  hy  dcii^ea  »  parbi  by  weight  of  Halpliatti  o1'  uoUtth  di:i»olvnl  in 
water.     Afur  tlic  «til]tlmtj'  ot   iNirj-tii  Imn  mmpli'toly  (tubsideit,  imur  off  tlie  clc/ir  Huid,  eva- 

IKirnto  to  dryiie>is  tn  a  silver  or  platimun  diali  if  jXMsible,  and  rli)*M)lv«  in  nlcoho].  CVnimon 
iiiuur  potiLssii*  fre^iuvntly  coDtaius  aluniiiia.  and  Hhould  Iw  tented  att  foIliiwH  :  -Aild  &  slight 
vxcess  of  hy<lr«KliIt>rn'  acid,  ami  ncutruliM;  vith  aiiiinouia,  buil  ;  if  a  pn-«ipitnte  docur,  the 
litiuor  pota.4M.>  niUHt  luit  lie  uaimI.  U  \s  lund  nl.to  that  thi^  Halt  UMml  In  ULtkin^  lireud  may  con- 
iaiu  a  little  aluitiiiin  ;  if  kh.  Hiintbi.T  trtUary  lit  iiittmiucjHl,  and  tho  unit  niiint  Ih*  cxamineft ; 
but  th[«  tsrror  must  Iw  niuMt  iriUiuK'.  \Vhuiit;vi*r  practicnblp,  the  lluur  should  Iw  ubtainml,  mid 
niUitary  sunienii)»  will  ^Tiui-ally  ho  ahlu  to  do*  tliis. 

+  Mr  OnxikcJt' prcnvtw  is  >tivrn  in  the  "  (_-hi>niiraI  Nmvs,"  1862. 

I  Article  Urfaif  In  "  Watt's  Dictionary  otCheiuiitr)-,"  vol.  i.  p.  tftiO. 
f  Chtiuinuil  NiT%»,  St-pt.  lhr>2. 

II  lio)M.rion  Ji>unu'yinfn  iJakcr*.  19«J*2,  p.  101.  8oe  also  Odling'B  Papers.  Uossall,  however, 
found  iiliini  in  h.-tlf  the  loavi-."!  i-sainiui'd. 

5  MtU.'hvII,  in  hiM  Tnnitiw  on  thv  PaU  ill  cations  of  Kotxl,  gave  i  uiucb  greater  amount ;  Uul 
there  in  little  daubl  hi.«  alninuin  wiu  not  pare. 

••  Repnrl  nn  Uiv  Joumuyntcn  Baken*.  lKrt2,  p.  163.  Sonto  nf  the  Hlatements  are  beyond  even 
thti  nmount  -1  to  4  ft  per  l'J*Xi(l-IbM  loaves  (p.  xxxvi.):  but  this  ifi  ]>robnhlynn  exa#ii|rcratioti. 
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10  onnrcs  jKir  siick  ;  lliis  would  givo  41 'G  (jrains  per  4-lb  lita!"  AVlieu  niixtid 
with  ll<nir  ami  lutki-tl,  tUv  uliim  [h  tl(jL'<.»tu|>uHuJ  ;  purt  of  th<*  alunuim  rniiiliiiu'a 
most  strongiy  wilU  j)hus]thunc  nM  ;  an*!  eitht^r  this  or  the  ahini  it*,'U' is  ppt*- 
HUiiied  to  Ik-'  ill  coiuhiiialioii  with  tho  gluten  ;  bisulphaUi  of  potash  is  pro- 
Ijahly  foniKtl. 

The  btlV-otft  of  alum  on  the  floiir  duriug  baking  hiivc  been  already  uutiueil. 
Th«  eliVcl.s  on  health  will  be  ]»n-.scntly  c»>nsidui'eJ. 

Siiljfhaii^  vf  C'lpjff-r, — Cut  a  smotfth  shur  of  bread,  and  draw  over  it  u  gloatt 
ro»l  *Uppe<I  in  fcrrocyanido  of  putjvssiuin.  If  lopiK^r  b*^  prvHt-nt  a  l)rick-red 
colour  is  given  by  the  formutiou  of  forrocyanidu  of  copper.  Tliis  test  is  very 
dolieate. 

PofrUtM*^, — If  potatoes  in  any  quantity  have  been  a*ldeil,  the  ash  of  the 
bread  instead  of  being  neutml  is  alkaline  ;  tliis  (uin  only  occur  fnun  carbonate 
of  8oda  having  bfon  addt^l,  or  from  the  presence  of  8onie  8alt«  of  orjjanic  acid, 
citrate:}),  laetatfs,  Uirtrates,  which  form  earboiiate*i  on  iueniemtiou.  But  if  it 
lie  troTii  rarl>uiiate  of  soda,  the  ^tolution  irf  bread  will  Im^  alkaline,  so  that  it 
can  be  known  ii"  the  alkalinity  ia  produced  diuiny  incimration.  If  so  it  is 
alnio.Ht  certain  to  l>e  from  poUito. 

JCjtamhuttiuu  of  Y'^t^tf, — Cnnini(»n  brewers'  yeaat  is  not  likely  to  be  a<1ulter- 
ttte<l.  If  any  «ilid  mineral  dulmtamcM  ai-e  mixed  with  Gennau  yeast,  tliey  are 
det**cto<l  cither  l»y  wasluiij^  or  by  incineration.  l)r  Letlieby  fomi*!  Genuau 
yeast,  imported  in  1663,  to  be  adulterated  with  30  per  cent,  of  pipe-clay. 

Micrmropictd  Examinailon  of  Brt^aif. 

Under  the  microscope  some  starch-cells  caii  Ije  seen,  but  they  are  generally 
enlar^d  and  partly  broken  uj) ;  often  they  are  broken  up  altoj^other,  and  form 
little  anj^niliir  niiussoj*  which  might  W  raistjifcen  for  rice  stjirch-yrains.  llio 
gluten  ft^rnis  litlh^  striii^'y  iu;us8f8.  Sometimes  with  a  low  power  stime  dark 
])oint^  are  setm  ;  uml^T  a  high  jniwer,  500  or  600  diameters,  these  ar*^  found  U* 
l>e  formed  nf  a  iiumlwr  of  dark  little  nnU  joined  together.  This  is  a  kind  of 
haeterium  often  fiiund  in  larj^e  quantities  in  yeast,  and  is  rjtrriod  into  the 
brejul.     It  must  not  >k^  ruistakeu  for  au  impurity. 

Fumji — Till'  most  coniiiiou  fungu.s  is  a  kind  of  PcnieilJittm  Jittihiphihim 
luid  rfuftitm)^  greeiiisli,  brownish,  orreildi.^h  yellow  colour;  spctruIi.'H,  spomugia, 
iuhI  mycelium  can  all  bf  aeuu.  The  OifUum  uuntntuirmit  lias  been  several 
times  dftected  in  Knince  and  Algeria;  it  is  distinguished  by  its  orange-rxHl 
L'ohiur.  A  greenish  mucor  is  ofttju  found  in  bread.  I  have  not  yet  seen  the 
Puccinia  so  common  in  tlour. 


Micixufctfpical  Ej:uminatioti  for  Adalleratums. 

Rice  Hour  cannot  be  detecte«l  unless  it  ia  in  very  large  quantity ;  then  the 
nmnlwr  of  small  angular  gniins  may  create  suspicion,  ofti'n  unfortunately 
iHjtlung  more  than  susjiiciDU.  Potato  stJirch  iH  often  coinjjletely  broken  up, 
and  cannot  be  dct**cted  ;  if  potato  itself  is  usetl,  little  masses  of  it  can  oft*in 
be  found,  ami  ttome  stAnh-grains  with  ecceutric  hiluni.  Incineration  for  the 
alkaline  ash  i:*  u.s^'ful  in  thi«  case. 

I^**an  and  pea  Hour,  il"  more  than  4  per  cent.,  give  a  dark  colour  to  tlie 
bread  ;  the  (Starch  cells  can  ufteii  Ih.-  foun<l  ;  nioisleiiing  the  bn*ail  with  hot 
wat<'r  (Viniftimf'.s  pnnluces  the  jHjculinr  sun-U  of  the  jiea. 

The  uiicn>rtt:opieal  examination  of  bivad  lor  atlullei-atiou  is  unsotiBfactory  ; 
the  Hour  slioidd  }\c  cxamiuctl  iitstcod,  whenever  it  can  be  obtained. 
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Dlsef,ue«  conneeM  with  the  Qiudift/  o/Fhtir  and  Breiul. 

1.  The  Flour  vriifinally  IhhL — It  may  bo  ergoted  or  prowii  and  fermcIlti^^, 
nr  with  fiiiigi  fonning.  Any  anomalous  discjiso  ajiproanlimg  to  or^)ti,'*iii  hIiouIiI 
lead  at  once  to  an  examination  nf  the  Hour.  The  fonncatinf;  flour  ]>r(wiur(;i 
dyspepsia  and  diarrhoea;  the  hoat  and  inoitturo  of  the  atomach,  no  duuht, 
excite  at  once  very  rapid  fermentation  ;  the  gluten,  nireaily  nK-tinnorphohliiH, 
act«  very  energttticaUy  on  the  starch,  and  Oiirhouic  aoid  is  rapidly  dt'vul(n>eii  ; 
hence  uncomfortable  feelings,  rtatulonce,  imperfect  tligestion,  and  diarrluea. 
It  is  to  remedy  this  cunililiou  of  Ihiur  that  alum  is  a'Med,  and  some  of  the 
effects  ascrihofl  to  alum  may  he  really  owing  to  the  flour. 

The  most  imixjrtant  diseii^io  connected  with  flour  is,  however,  ergotism; 
this  18  less  common  in  wheat  than  in  r}*e  flour,  hut  yet  is  occjisionnlly  «Mm. 
8oractimes  ergoted  meal  produces  at  once  violent  stomach  and  intestinal 
symptoms,  at  other  times  primarj'  digestion  is  well  performed,  and  the  early 
symptoms  are  great  general  depression  and  feverishneAs,  ushering  in  the  local 
symptoms  of  acrodynia. 

2.  Flour  orighmUij  good^  hui  altering  eithi^r  from  atje  or  fifim  iwt  hanirvj 
Ikch  wdl  dried, — The  bread  is  often  acid,  and  sometbnes  higldy  so  ;  this  imiy 
produce  diarrha-a,  though  1  havu  known  such  bread  uscfl  for  a  huig  tune  with- 
out this  effect ;  usually  i>ersons  will  not  eat  nnn.'h  of  it,  and  tlius  tlie  su[*ply 
of  nutriment  ia  lesaened.  If  the  Itrejul  be  U)o  moist^  fungi  form,  and  llio 
Oidiiun  miraniiiicuin^  in  ])articular,  ha«  lieen  known  in  Algiers  to  give  rise  to 
little  endemics  of  diarrhoea  (iloudin  anil  Foster*).  Tlie  Mncor  mucerfo  either 
doea  not  pHwluce  this,  or  rarely.  It  should  bn  rc-niemliered,  however,  that 
mouldy  oats  (the  fungus  being  the  Afipergillus)  have  given  rise  to  paral}i.ic 
sympUjms  in  horses,  so  that  these  fungi  ai-e  to  be  looked  on  with  suspicion.+ 
Professor  Vamell  also  states  J  that  six  horses  died  in  three  days  from  eating 
mouldy  oata ;  there  was  a  large  amount  of  matted  mycelium,  and  this  when 
given  to  other  horses  for  experiment,  killed  them  in  thirty-six  hours  j  there 
was  a  "  pecidiar  gmwth  "  on  the  muixjus  membniiie  of  tho  »uiall  inh*i>tine.  It 
is  not  known  that  the  Acarus  so  common  in  flour  has  any  bad  effects  when 
eaten. 

3.  SnlMtnnrM  mlded. — Alum,  of  course,  is  the  chief  sulistance  ;  there  ha.** 
been  much  tliifereuce  of  opinion  as  to  its  effects.  It  has  been  asserted  to  pro- 
iluce  dyspepsia  ;  tn  lessen  tlie  nutritive  Vidne  of  bread  by  r*m(lering  the  phos- 
phoric acid  insoluble,  and  to  be  also  a  falsificiitinn,  inasmuch  as  it  permits  an 
inferior  ilour  Uy  bo  sold  for  a  g(KxI  one.  The  last  allegation  is  no  doubt  correct ; 
the  second  probably  so,  as  there  is  little  dimht  of  the  formation,  ami  none  of 
the  insolubility,  of  phosphate  of  aluniina.  The  lirst  ]ntint  is  mure  doubtful, 
though  several  physi<'ians  of  great  authority  (Carpi-nter,  r>nnila8  Thomson, 
Gibbon,  Nomian'ly)  have  considered  its  action  very  di'leterious,  and  tliat  it 
causes  dyspepsia  and  oonHti|)atir>n.  Pertdra  consiilorod  that  whati'wr  may 
have  been  the  eff'ect  in  the  case  of  healthy  persons,  sick  persons  did  really 
Hidfer  in  tlmt  way.  A  queatiim  like  tliia  in  obviously  ditiicult  of  tlmt  strict 
proof  we  now  demand  in  medii-ine,  and  personally  T  havi^  l.)errn  able  to  come 
to  no  conclusion,  except  that  sevend  pers«tus  have  bdd  me*  that  the  London 
Ivakei-s'  brpjiil  produced  in  their  cases  constipatiim,  and  this  they  attrilmted 
to  alum.  Seeing,  indeed,  that  thu  usnid  effect  of  bail  iJour  is  thituleiice  and 
diarrhoea,  if  constipation  were  detidf? Jly  ]jroduced  by  broad,  it  would  l>o  more 


*  AaliiTM  Gen.  dn  M£<)..  KS-IS.  p.  244. 

+  Swidorsnn'B  IU*]>ort  in  Syd.  Soc.  Veuir-Bi»ok  lor  18G2,  i>.  46'i. 

X  Jourtiftl  of  the  tiociety  of  Axt»,  April  ISGft. 
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likely  to  phicoeU  frfmi  alum  than  from  any  other  ingredient  of  the  bread  Look- 
ing again  Ui  the  fact  that  sometinies  hrund  lias  conljUDetl  large  quantities  of 
^om, — 60inotiDi(»  08  much  as  40  grains  in  a  4-lb  louf,  and  jin-'baMy  more, — wo 
!t  an  amount  in  an  ordinary  meal  whirli  (if  the  i>liosjiliJite  of  alumina  ia 
an  astringent)  might  very  well  cAUse  comttipalion. 

Looking,  then,  to  tlve  pnsitive.  evidence,  and  the  reAsonahlonesa  of  that  ovi- 
deure,  it  »eeiui*  to  nm  oxtnMnely  likely  tlmt  stwmgly  aiumod  bread  dotjs  pro- 
iluce  the  injurious  effects  iwi^rihe*!  to  it 

The  atldiliou  of  idmn  is  furhidden  by  law. 

8ul]ihuric  aoiil  is  Kuid  to  bu  added*  boforu  grinding  instead  of  aliuu  ;  it  haa 
the  same  jKiwer  of  prvventing  decay. 

^tflphate  of  t't'pjftfr, — The  amount  used  is  so  small  that  it  seldom  pnxlucea 
any  AympUmijt ;  still  it  is  post^iblo  that  some  anomalous  cjisea  of  stomach 
irriltttion  might  be  owing  to  tliia.  The  LoUum  femulentum  gives  rise  to  uar- 
ei»ti(!  H\Tuptoms  (see  tiufi^). 

Flour  from  other  Graiiui. — It  is  notknown  whether  the  addition  of  potatoes, 
rice,  barley,  peas,  &c.,  in  any  way  injui-ea  healtli,  except  as  it  may  affect 
nutrition  or  digestion.  (Jecasionally,  in  timea  of  famine,  other  suhstuncea  aro 
mixetl^chestnuttf,  acuriLs,  &c.  In  183^),  during  famine,  faUd  dysenterj'"  ap- 
pean*!  in  Kunigsl>erg.  uwing  to  the  peopU*  mLxing  their  flour  with  tlu^  pollen 
of  the  male  catkin  of  the  luizel  buah.  lu  India  the  use  of  a  veUh,  Ijafhy^-us 
aaiima^  witli  barley  or  wheat,  gives  rise  to  a  special  paralysis  of  the  legs,  when 
it  exceeds  -j^^th  part  of  the  flour  (Irvine  in  Indian  AnnaU) ;  the  L,  dcera  boa 
the  same  effect  t 

SECTION  III. 


BARLEY.t 

Lijl^  an  article  of  tliot  barley  has  the  same  advantages  and  disadvantages  as 
nit     It  ifl  said  U)  he  mther  laxative  (Pereira),  and  I  Imve  ruyeelf  noticed 

*  Dr  An^cuk  Smith,  Anuuul  Hepurt  of  the  Mftochester  ami  Salfont  SaniUry  Anodotion  for 
1M3.  'Rvpurt  of  Sub-Committee. 
t  For  symptoms,  se«  Aitken's  Practice  of  Hcdidne,  4th  «diU,  vol.  i.  p.  800. 

X  Anal^M  of  Barley  JietU  and  Bran  in  100  parU  ( Von  Bibra). 


Water, 

Altmnien, 

SubstAuccfl  indicated  in  th«  term  UlatAn, 

Gum, 

Sugar, 

Fat, 

8tJirch, 

CVlluloae, 


In  the  Heal 
(salts  omitted). 


In  the  Bntn 
(salta  oii)itt«dt. 


16 
1-6S4 

11-347 
6744 
3-200 
3170 

fi9-950 


13 
1-740 

13103 
6-885 
1-904 
3-IMO 

42-008 

19-400 


Mineml  subtianca  m  \00  parts  of  Barley  freetl  from  htaks.     Th4  husk*  contain  lars/e 
qiuaUiiia  of  tilicatta  ( Von  Bibra}, 


P«rc«iitige  of  uh  in  the  Aour, 
Potash,       .... 
Boda,  .... 

Httgnesia,   .... 
Lime,  .... 

Phoniboric  add, 
Bulphurir  acid,  . 
8i)icat«  of  aluminn,    , 
Oxide  of  iron  and  lou, 


3-&3 
24-36 
3-64 
9-59 
8-fi4 
49-40 
276 
6-49 
1-33 


100-00 
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tlmt  eitliur  IVuiu  tluB  cause,  or  IViiih  llio  iuipL'rfoct  t;u]wimtiijn  of  the  sliarp 
Imsks,  Ijarley  hrwul  is  (MLrticnliirly  iiiisuikHi  for  <lysent<*ric  catteH,  It  is  cer- 
tainly, however,  very  iiutritiuut*,  ami  thn  Gruykn  trainwl  their  athletes  on  it. 
It^  riehness  in  ]»hosphoric  acid  and  iron  render  it  particularly  iidunt***!  (or 
this. 

Chofce  of  Bnrlfiij. — (Srotch  or  pot  barley,  viz.,  the  grain  without  the  htieks.) 
For  tho  barley  ^p-nins  the  same  points  are  to  be  atteiide<l  t«>  as  in  wheat. 

For  tin?  ptfarl  barloy  {which  is  merely  the  grain  roimdtHl  off),  the  Imst  testa 
are  the  phyaiciU  chanicters,  colour,  freedom  from  dust,  grit,  and  insecte,  and 
the  test  L»f  cooking. 

Tlio  patent  prepared  or  powdered  barley  shoidd  be  examined  with  the 
niieroscope  ;  any  kind  »jf'  ciieuper  grain  may  lie  mixed  with  it  For  figures  of 
barley  see  page,K  187,  1P8. 

Ditnatsf's  ari^iiuj  frttm  tiihyrari  qiutfitt/. — Thesis  arc  the  same  as  tliose  of 
wheat — viz.,  intUgeHtion,  tlatulenee,  and  diarrha-ii,  1  am  not  aware  tlmt  there 
ia  anjlhing  ^wjcniiar  in  the  action  of  diftetiaed  barley  as  distinguished  from 
whwd. 

SECTR)N  IV. 
OATS.* 

Oats  have  been  eonsiden^l  even  moro  nutritions  than  wheat  or  barley,  and, 
certainly,  not  ordy  i.-*  tlie  amount  of  nitrogenous  substance  great,  but  the  pro- 
portion of  fiit  is  large.  Unfortunately,  the  absence  of  gluten  in  the  nitro- 
genous aulwlani^e  t-aken  awiiy  the  iuibisivr  property,  and  bn?ad  cannot  be 
imwle  ;  the  uaiouut  of  iiuligejitible  eelluloHe  is  large.  Hiit,  on  the  ttther  liand, 
oatmetd  luts  the  great  (iilv«ntag<'  of  lieing  very  nv-ulily  cookiHl,  much  more  so 
tbaii  whf'at  or  barley. 

For  thit^  rea>ion,  and  beeanso  it  contains  mnch  nutriment  in  small  bulk, 
Im'cuuso  it  ean  bo  eaten  for  loug  jK^riodH  with  reli-sh,  and  kei-ps  unchiinged  fur 
a  long  time,  it  wcadU  hwui  to  be  an  excellent  ft)od  for  f?oldiers  liurijig  war — an 
opinion  which  d(»es  not  lose  in  force,  when  we  remember  tlmt  it  formed  the 
staple  food  of  one  of  the  most  inartiiU  races  on  record,  the  Scotch  Highlanders, 
whom  Jackson  considerc^d  also  one  of  the  most  enduring.  Formerly,  when  oate 
wei-e  T>adly  cleaned,  intestinal  concretions  of  tlie  husk  ami  hairs  were  common 
among  tlio.se  who  lived  on  oatmeal,  but  these  are  now  unct)mmon.  It  hiis  lieen 
tliiiught  tfi  lie  "  heating"  when  t;ikeu  continually,  but  tliis  ia  pn)babiy  a 
pnjjuiliee. 

Atlufhra/ioiis. — Barley-meal  and  the  basks  of  barley,  r>f  whe^at,  and  of  oat 
itjielf,  ai*e  added  very  fretjuently.  A  ningle  Imjk  through  the  microac^^po  detects 
the  round  and  smooth  barley  starch  ;  the  enveloj)es  aiv  ivcognised  witli  very 
little  more  trouble.  Rice  iind  maize  are  also  sometimes  ustML  Thit  dmwings 
already  given  will  also  enable  tliese  substances  to  bo  detectoil.  Haasall  found 
about  Imlf  the  samples  of  oatmeal  adultemted. 

Choice  of  Oatmeal, — There  shoidd  he  a  good  projwrtion  of  cnveloijc,  but 


•  Oat»tml—in  IQO  f mi rts  {n/Ur  Von  Bihnt) 

WttU-r 1'2S*>  I  HiiKnr, 

AlliitiutfTi rfr24  I  Frti,    . 

("HluT  Nilroj^MiouA  Sulwtaticfyi.  \\'h\l  Starch, 

Gum  or  Deitrin,        .  3-.'i*ro  I 


22ia 
tVS29 


The  quantity  of  fat  is  ver^  great  Ui  oats.    The  fat  ia  browD-vellow,  athl  more  llnitl  than  that 
or  whcftt  or  tiftVlej'.    Tlie  niinertl  con«titnoutA  ore  very  much  the  sarao  nn  in  tlip  other  Cppwilin. 
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no  branny  character,  which  usually  ariBcs  from  barley  husks  ^  Uie  starch 
should  not  be  discoloured.  A  microscopic  examination  should  always  be 
made,  both  for  adulterations  and  Acarl 


SECTION  V. 
MAIZE  AND  RYE  » 

Both  these  grains  are  very  nutritious ;  maize  contains  a  large  quantity  of 
yellowish  fat  (6  to  7  per  cent.)  It  requires  very  careful  cooking,  as  otherwise 
much  passes  out  undigesteclt  My  friend,  L)r  JohnsUm  (26th  Eegiraent),  has 
communicated  to  ma  the  particulars  of  an  outbreak  of  diarrh<ea  in  a  military 
prison  clearly  due  to  badly  cooked  maize.  It  shoulil  be  soaked  in  water,  but 
not  too  long  (two  to  four  hours),  and  then  thoroughly  boiled  for  several 
hours  (four  to  six)  at  a  rather  low  heat.  Maize  cakes  are  both  palatable  and 
nutritious. 

Eye  makes  a  very  acid  dark  bread,  which  causes  diarrhoea  in  those  unac- 
customed to  it ;  custom,  however,  soon  remedies  tliis,  and,  as  far  as  nutritive 
value  goes,  it  appears  equal  to  wheat.  It  contains  less  vegetable  fibrine,  and 
more  casein  and  albumen,  and  a  peculiar  odorous  substance. 

Diseftses  connected  with  Maize  and  Rye. 

It  is  presumed  that  alterations  in  the  flour  will  i)roducc  the  same  diseases 
as  in  the  analogous  case  of  wheat.  Ergotism  is,  however,  more  common  in 
rye  than  any  other  grain.  Tlie  I*ellagra  of  Lombanly  lias  been  ascribed  to  a 
fungus  (Verderame  or  Verdet)  forming  in  the  maize.     Many  volumes,  with 


•  Maize  {Indian  Corn— called  Mukka  in  India)— in  \(^ parts  {PoggicUe). 

Water, 13-5     I     Starch  and  Dextrin,       .        .  64*5 

NitTOgenons  substance,                    9*9         Cellulose  (from  the  bran),      .  4-0 

Fat, 67     I    Ash, 1-4 

The  amount  of  fat  is  very  great. 

In  100  parts  of  A  sh  (Step/). 

Potash,                                        28  -80     I    Lime,           ....  6-32 

Soda,            ....          S-.W          Phosphoric  acid,           ,        .  4497 
Magnesia,    ....        14*90     I    Iron,  Sulphuric  Acid,  and  loss,      1-61 

In  100  parts  of  Rye-JloiKr  and  Rye-lrran  { Von  Dil/nt). 

Flour  with  little  Bran.  Bran. 

Water,                       14-6  15*320 

Albumen,       ......             1  -565  2-160 

Substances  included  under  gluten,    .                       .           10'191  15*941 

GumorDertrin,        .....             4-100  10-400 

Sugar, 3-4«5  1*860 

Fat, 1*800  4-720 

Starch, 64*289*  21.085 

Cellulose, 28*683 

For  the  salts,  see  the  other  table. 

Amount  of  Ash  in  100  of  liye-Jtour  =  %—In  100  of  Ash  { Von  Bibra). 


Potash,  .  .        29*37  to  37-54 

Soda,    .        ,  .         3-35  to   0-300 
Magnesia,      .  1077  to  14-37 

Lime,    .        .  1*34  to    263 

Phosphoric  Acid,  .        5035  to  42- 


Silicate  of  Alumina,       .        .        1  *44 
Oxide  of  Iron,  and  Sulphuric 
Acid.  ....        2*38 


J'  See  CTpeciallv  on  this  point,  Edwar<l  Smith's  "  Kxpcriments  on  Prisoners  in  Coldbath- 
ds."*    The  foo<l  was  partly  maize,  awl  40  or  50  grains  of  nitrogen  were  passed  rloily  by  the 
IfoweU,  no  doubt  from  uniligesteil  f(H)d. 

*  A  little  ceDuloHC  Mill  with  the  starch. 


208 


AKTICLES  OF  THE  SOLDIER  S  FOOD. 


diflerent  statements,  have  been  written  on  thifl  point,  and  it  is  still  doulitful 
whetht^r  or  not  the  Verdet  has  this  effect.  The  evidence  is  not  fniffiricnt,  hut, 
oil  Uiti  whole,  Bcoms  to  me  most  in  favour  of  the  view  w]iic}i  connects  Pellagra 
Avith  diaeofled  maize. 

SECTION  VL 
RICE* 


The  whole  grain  (paddy)  deprived  of  the  hask  is  sold  as  rice.  There  are 
many  varieties,  of  dilTifrent  colours  (white,  umI,  brown  I)  and  composition.  The 
amount  of  nitrogenous  mntt(?r  vnries  gnwtly,  from  3  to  7*5  pur  cent,  of  the 
moist  grain.  As  an  aiiicle  of  diet,  it  has  the  advantage  of  an  extremely 
digestible  starch-grain,  and,  like  the  other  (^*realiaj  there  is  a  great  admixture 
of  substance.s ;  it  is,  however,  pooi-er  in  nitmgenons  substances  than  wheat, 
and  it?  much  pooRT  in  I'at,  consw^uontly,  among  rice-feeding  nations,  U^- 
minouft  seeds  are  taken  to  supply  the  tirst,  and  animal  or  vegetable  fats  to 
remedy  the  latter  defect.     Rice  is  also  poor  in  Baltis, 

Cofjking  of  Hire. — It  sbonhl  properly  be  Rtcamed,  not  boiled,  and  the 
steaming  shoidd  be  thoroughly  dnne^  else  the  ytorch-grains  are  not  SM'ollen 
and  digestible.  If  boiled,  it  should  lie  for  a- long  time  at  a  low  tempei-utnro  ; 
the  ric*  (or  conjee)  water  contains  some  albuminous  matter,  and  the  grain  loses 
in  nutritive  power. 

Oioice  of  Rice. — The  grain.s  should  be  clean,  without  grit ;  the  indiWiIaal 
grains  without  spoU,  or  evidence  of  insecl-s.  Hie  size  varies  much,  according 
to  tJie  kind  ;  the  largo  kinds  usually  command  the  highest  market  price. 

Campan'wn  of  the  foregoing  Grain* — Order  of  Jitrhness. 


Kitrogenoua 
SubeUnces. 

FaL 

Starch,  it 

Salts. 

WlieAt 

j  Maixe. 

1  Oats. 

Rice. 

Barley, 

Barley. 

Alaize. 

Oats. 

Rye. 

Barley, 

Wheat 

Wieat, 

Oat«. 

Rye. 

Rye. 

Rye. 

Maize. 

Wheat. 

Oata. 

Maize. 

Riefl. 

Rica 

Barley. 

Rice. 

SECTION  VII. 


MILLET,  BAGGY,  BUCKWHEAT,  GRAM. 


Various  other  grains  belonging  to  the  Ccrealia,  or  to  other  natural  orders, 
but  having  similar  properties,  are  used  aa  food   in  diffcn^nt  countries.     Of 


I 


Albumen,   .        . 

Other  nitrogenoiu  matten 

Omn  or  Dextrin, 


•  JticeJUmr  (  Von  Bibra),  in  100  parts  [without  aaiU). 
Sugar, 
Fat 

SUreh, 


14 

0-050 

1-670 


0-390 

O-ftOO 

75-918 

ino-ooo 


The  amount  or  nitrogenous  substanco  is  greater  tbaa  usaal. 
The  salti  amotint  to  from  -3  U\  *85  per  cent. ;  potash,  nuigneaia,  and  pho«phoric  acid  are  the 
main  ingrrdieuts,  aa  in  the  other  Ccrealia. 


MaLET  AKD  BUCKWHEAT. 
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tlioso,  the  nbove  named  are  chiefly  those  the  medical  officer  may  have  to 
rejHirt  on. 

Millet  is  used  largely  in  Africa  (west  coast),  and  Algeria,  in  Italy,  Spain , 
Portugal,  some  i>arte  of  Lidia,  Cliina,  &c. 


Gngluh  Nftroes, 
Common  millet, 

Small  millet, 


Botuiical  Nametj. 


Panicum  miliaceum, 


i  Sorghum  or  Paidcum 
I      vulgarc, 


Spiked  millet, 
Golden-coloured  millet 
Italian  millet, 
Oerman  millet, 


IndUn  XoDiea. 

("tSawee  Chennaworee 
■^      (Hindustani). 

( Vrtragoo  (Tamul). 

rDhurra  (Arabic). 
<  Cholain  (Tamul). 

(  Joar  or  Jowtve  (Hind.) 
i  BAjm  or  Bajree  (Hind.) 
I  Cumboo  (Tamid). 


(Kola  kongni  (Hind.) 
Tenay  (Tamul). 


Fenicillaria  spicata, 
Sorghum  saccharatum, 
Setaria  Italica, 

Setaha  Germanica. 

Raggee  or  Raggy  (Hind., 
Canarese,  and  Tamul). 
Murhaand  Maudin  the 
N.  Prov.  of  Hindustan. 
The  table  sufficiently  expresses  the  composition  of  most  of  these.* 


Eleufiine  Corucana, 


In  100  par(^  of  Meed  (freedfrrmi  Bran), 


I 


Water,       . 

Nitrcigeuuuu  substances, 

Dextrin,    . 

Sugar, 

Fat,  ... 

Staioh, 

Silica, 


Pamimm  mititMntan 
(Coatmon  Ulllct). 


59-04 

0-n 


ft  kind  of  Mlllt^i 
tntuli  oM-tl  In  In- 
dia tuKlerUie  nunc 
of  Bajra. 


11-8 
1013 


Sorghum  rulffort, 
nbnrrs  of  the 
Anhx  Joar  or 
Jowaree  of  Indli. 


70-23 


11-95 
8-64 
3-82 
1*46 

3-9 
with 
husks. 


The  ash  is  alxiut  3  i>er  cent  in  Panicimi,  2-C  in  Penicillaria,  and  1-7  in 
SorghtmL  When  freed  from  silicA,  which  ia  present  in  large  amount,  thr  ash 
contains  20  per  cent  of  potash,  24  of  magnesia,  a  little  soda,  uo  lime,  and 
about  50  per  cent,  of  phosphoric  acid. 

The  other  millets  (Setan'a  germanica  and  Panicum  mnfftitnale)  are  very 
similar  in  constitution. 

Millet  breati  is  very  good,  and  some  was  issued  to  the  troops  in  the  last 
China  expedition.  Tliis  shouitl  olwa^'s  be  done  in  a  millet  comitry,  if  wheat 
or  barley  cannot  be  got 

Kiiggy  or  Ragee,  Mnrha  and  Maud  of  the  upper  provinces  (JSietisine  Coro- 
eana)t  a  millet,  is  lai^ly  used  in  Southern  India  (Mysore),  and  in  some  ]Hula 


*  The  nAtive  n&mM  of  the  Indiui  miru  and  pulMi  naed,  eipMially  in  Southern  India^  aiv 
girwi  v^ry  fully  in  a  paper  by  Mr  Ellint  (Edinburgh  Pkilo»nph<ral  Journal,  Jnlj-  1862) ;  arnl 
alM  in  Mr  CorriUh's  excellent  paiwr  {Mcuirat  Mraual  JmnwiJ,  Felmiary  1864K 
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of  Nortliem  Hindustan,  and  is  considered  oven  more  nutritive  than  wheat* 
It  is  very  indestructible,  and  can  be  preserved  for  many  years  (even  sixty)  in 
dry  grain-pite. 

I5u(ikwJu>at  and  (Irani  are  not  so  likely  to  ho  useiL  The  former  is  poor  in 
nitrogeuoui}  ijubstancei)  and  fat,  but  makes  a  fair  tastijig  bread. 

(Jriiui  bread  or  cakes  have  been  occasionally  used  in  India  for  Europeans, 
and  this  ii^e  might  be  extended;  the  cakes  are  palatable,  and  extremely 
nutriliuus,  as  may  be  seen  by  the  tables. 

PoUjfjonum  FiujoptfTum^  or  Fatfopyrurn  escuUmiumi  (Buckwheat),  used  in 

some  jiarts  of  Russia. 

Li  100  parts. 

fl-9U 

79-894 
Tlie  asli  is  about  H39  per  cent.,  and  contains  clueHy  potash,  magnesia,  and 
•hosphoric  acid. 

Cieer  arietinum  (Gram  or  Gram-DhoU  of  India), 
In  100  partii  without,  liimk. 


"Water, 

12-7r)4 

Sugar, 

Nitmgenous  subatanoes, 

2-645 

Fat, 

Dextrin^ 

2-850 

8tarch, 

Water, 

U'3fl 

Starch, 

6318 

Nitrogenous  matters,    . 

2270 

MiJieral  matter,   . 

2- GO 

Fat.   ^          .         .          . 

3*76 

SECTION  VIU. 


LEGUMIN0Si1E.t 

The  Leguminosie,  in  respect  of  dietetic  properties,  are  broadly  distinguished 
from  othiir  vegetables  by  their  very  large  amount  of  nitrogenous  sulwtance,; 
called  legumin  or  vegetable  casein.  The  advantages  of  i>eas  and  beans  aa 
articles  of  diet  are  the  great  amount  of  this  substance,  and  the  exi8t<;nce  of 
much  sulphur  and  phosphorus  in  combination  with  the  legumin;  \xi  salts 

For  Iho  Indian  graina  and  pnlMs,  Dr  FortMfl  Wiitiicm'a  admirable  paper  con  be  con&altod ; 
the  jMipera  by  Mr  EUiol  and  Dr  Coruish,  ulreody  itfened  to. 
Otli«r  iimcies  of  Buckwheat  are  P.  tariarium  and  P.  emnrij\nat«m. 
X  Oompwltioa  of  the  Dried  Grain  :— 


Pisvm  tatirum — 

Pfuitrcliu  rulffaris 

Vicia  Faba — Com- 

P««L 

— Klilnrjr  ItcuL 

iDon  or  Bromd  Bean. 

Witor, 

U-6 

16- 

12-8 

Legumin,  albamen,  and  glut«D-Like 
■uhstanoes. 

22'3 

22fi 

22- 

Caiulose, 

4-9 

4  4 

6- 

Starch  and  Dextrin  and  Sucar.  . 

B2-8 

49-9 

62-6 

P«t, 

2- 

a- 

1-6 

ChlorophyU,       .... 

1-2 

... 

a*a 

HftlU,  .        ... 

24 

2-4 

2-6 

Pottfeh, 

•86 

-98 

'62 

Soda, 

•16 

•24 

•34 

Lime, 

•I 

•23 

•16 

M*ffne*itt, 

•18 

•18 

•2 

Iron,  .... 

•023 

•001 

•03 

Phoflphoric  acid, 

tSulpbiirit:  acid 

•85 

•64 

•» 

•077 

'07 

■08 

ClUoride  of  potaHsium, 

•Otf7 

... 

„,. 

Chloride  of  sodium,     . 

•044 

,  , 

.. 

ClUorintt, 

... 

•0-2& 

•00 

cT^ 
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ulso  they  aro  a  litUo  riclier  lliau  the  CeruiHu,  espciciidly  in  potash  and  liine, 
but  are  rather  poorer  in  phosphoric  aciil  and  nui^esia;  1  lb  of  peas  contaiuH 
Aijoiii  1G8  grains  of  salta.  TJie  disa-lvantiigBa  nf  p(j4i3  aud  beans  are  a  certain 
amount  of  imiif^e^^tibility  ;  about  G'5  pt^r  cent,  of"  the  ingested  pea  passc^t  out 
unchanged,  and  starcli -cells,  giving  a  blue  reaction  with  iodine,  are  found  in 
Uie  fji'ces ;  miudi  llatns  in  also  prmluced  by  the  siilphuivttal  hydrogen  formed 
from  the  legumin.  Still,  they  aro  a  most  valuable  article  of  food,  and  ai-e 
jdways  to  be  used  when  mueh  exercise  ia  taken,  as  tliey  are  an  excellenl 
addition  to  moat  and  Cercalia.  Both  men  and  beast*  mn  Ix?  nourished  on 
them  alone  for  Kome  time.  Added  to  rice,  they  form  the  Btjjplo  food  of  large 
populations  in  India.*  Jlr  Corulsh  montiona  that,  in  the  Sepoy  corps,  the 
men  are  much  aubject  to  diarrhcea  irom  the  too  great  use  of  the  *'  dhoU" 
{Citjantts  indu'us). 

Ou/ic^  of  Pea. — By  keeping,  peas  lose  their  colour,  become  very  pale  and 
much  flhrivoUt*d,  and  extremely  hard-  Anything  like  decomposition,  or  exist- 
ence of  insects,  is  at  once  detected.  The  powder  docs  not.kevp  very  long  ; 
the  whole  peas  should  be  Bjdit. 

The  microscope  should  be  used  to  detect  the  Acams.  The  cbaracters  of  the 
Pea  and  Bmii  Starrh  an?  given  ut  page  190. 

Cooking  of  Peatt  and  Beantt. — They  nini*t  be  boiled  slowly,  and  for  a  long 
time,  otherwise  they  are  very  indigestible.  If  old,  no  amomit  of  boiling 
softens  them ;  in  fact,  the  longer  they  are  boiled,  the  haixler  they  }»rcorae ; 
they  should  then  be  soaked  in  cold  water  for  twenty-four  hours,  crushed,  and 
atcwed ;  in  tliis  way  oven  very  old  peas  may  be  made  digestible  and  ]>Hlatable. 
Chalk-water  must  be  avoided  in  tlm  case  of  peas  as  of  other  vegetables,  as  the 
lime-salts  form  insoluble  compounds  with  the  legumin. 

Lnthijnts  mfiviis  (Kassaree-dhull  of  hulia). — Occiisionally  in  Europe,  and 
constantly  in  some  parts  of  India,  this  vetch  has  been  useil  when  mixed  with 
wlieat  or  barley  flour  for  bread.  When  used  in  too  great  quantitiKS,  it  pniduces 
(witliout  therti  being  necessarily  any  alteration  of  the  grain?)  jmraplegia.  In 
iicngal,  ntair  Allahabad,  l>r  lrviug+  found  in  some  villages  no  leas  than  from 
10  ti>  15  per  cent,  of  the  people  paral^-tic  &om  this  cause. 

From  its  composition,  it  woali  not  appear  to  be  innutritious.  Without 
husks,  it  is  composed  of — 

*  Cliief  Indian  Peon  and  Bmui  {aSUa  Forbes  Watson),  in  100  parU  (witlioat  huaka) : — 


Z 


III. 
'11= 

1 

i 

II 

11' 

lit 

ill 
i  o  3 

Water,  . 

1170 

10-63 

1244 

10-25 

12-03 

11 -84 

Nltrocenouaaubstancea, 

a7»6 

22-18 

24-73 

38  83 

23-27 

25  16 

Fat,       .        .        . 

1-47 

1-05+ 

l-3« 

10-61 

2-20 

138 

SUreh.  . 

B0  3fi 

flai3 

68-76 

2fl-*i5 

D9-3S 

was 

Miuttral  UattMs,   . 

24S 

Sll 

817 

414 

3-19 

1-92 
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Nitrogenous  aubstancee,  27-9*5 
Fat,  ...  .  1-47 
Sterches,  .     56-30 


Ash,     . 
Wfttor, 


2*48 
11-72 


SECTION  IX. 

SUCCULENT  VEGETABLES. 

Almost  all  other  vegetahliy^  are  used,  not  ao  much,  on  account  of  nutritive 
qualities,  as  for  the  supply  of  salts ;  some  of  thera,  however,  contaiu  very^ 
digestible  starch  and  sugiir,  or  other  Bubstnnces,  siicli  as  pectin  or  as|)araginj 
nr  peculiar  oils  which  act  as  condiments,  as  in  onions. 

iSub-Section  T. — Potatoes  (Solanusi  Tuberosum). 

The  composition  has  been  already  given  (p.  152).  The  siilts  are  noted  below.* 
It  will  ht'  ohnervwl  from  tli^se,  and  from  the  tablf^s  already  given,  that  the 
amount  of  potash  and  phnsphori*^  acid  is  not  8<i  great  as  in  some  other  suh- 
stancetf ;  the  true  use  of  llie  potato  in  i>rt)bubly  U)  be  foutul  in  the  large 
amount  of  salts  (malatcsl  tartrates?  citrates)  which  t'omi  carbniiaU*^  on  in- 
cineration. The  juice  of  the  potato  is  acid.  There  in  no  better  anti-noorbutic 
than  the  potato,  and  its  starcli  is  very  digestiblo.  The  citric  acid  is  combintid 
with  pota-jh,  sodii,  and  lime. 

As  the  amount  of  salts  is  small,  ami  tliat  of  wuk^r  large,  at  Iwjtjt  8  tn  12 
ounces  of  potati>e9  should  be  taken  duily  if  no  other  vegetables  are  eaten  (  =  8 
ounces  at  1  per  cent  of  salts  contain  35  ;  at  I'S  per  cent.  =  525  grains). 

Choice. — Potatoes  shoidd  bo  of  good  size,  firm,  cut  viiih  some  reeistance, 
and  present  no  evidence  of  disease  or  fungi. 

A  still  bettor  judgment  may  be  formed  by  taking  the  specific  gravity,  and 
using  the  following  tables  : — 

Pofafwti. — llie  solids  can  bo  determined  liy  taking  the  specific  gravity,  and 
midtiplying  it  by  a  factor  tiiken  from  the  table  below,  the  result  is  the  per- 
centage of  solids : — 


Hpei-ilic  gmvity. 

V^t^tnr 

specific  Rrarity, 

Vai*tn 

Iwtwwn 

l>etwe*!n 

1061—1068 

IG 

1105—1109 

24 

lOfi^J—lOT-t 

18 

1110—1114 

26 

1075— 1082 

20 

1115—1119 

27 

1083—1104 

•>'> 

« *■ 

11211—1129 

28 

If  the  atarch  alone  is  to  be  determined,  deduct  7  from  the  factor,  and 
multiply  the  sftecific  gravity  by  the  nundier  thua  obtahied,  the  result  is  the 
percenloge  of  starch. 


*  i^otato,— PercfinUge  amount  of  asIi  1*  to  1'5. 


<W 


0 

870 

-4  64 

1380 

4fltf 


(Frombrric.) 

5033 

3-7 

4-4 

0-83 

1010 

um 

117fi 


Pot«ah,    . 

MAgneKio, 
Lime, 

Phoaphoric  acid, 
Sulpuuric     ,, 
(Uitoriilv  of  jHttaasiam^ 

Ttie  carlKinate  of  potuh  is  prwlucf*!  in  the  iucinenttinn  frum  tlie  vcgeLable  salts  (citrate, 
molAtc,  tartrato  of  potoflh).  An  nnalysis  nf  Vogel's  givea  no  lcw<  than  21  per  cent,  of  cjirbonate 
of  potuh,  ninl  M  fwr  cent  of  cAr>ionAt«  of  floiU  In  \w  of  oih. 


Mineral  coiutitii«nts  tn  100  of  ash. 

(Wsy.)  (FminlMTK ) 

Chloride  of  fiodium,      343 
Carbonic  acid  (fmm  "1 
the    incineratiou  >13*3f) 
of  organic  acids),  j 
Oxide  of  iron,  T 

Silicate  of  alumina,      1  *95 
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the  specific  gravity  of  the  potato 

IS — 

Rolow 

1008 

The  quality  ia  very  bad 

I  let  ween 

10G8— 1082 

„           inferior. 

tietweeu 

1082—1105 

„           rather  poor. 

Abovo 

1105 

„           good. 

Aljove 

1110 

„            besL 

I 


Ad,  however,  the  medical  officer  vn\l  seldom  have  an  hydrometer  which 
will  give  BO  high  a  apeciiic  gravity,  and  must  work,  therefore,  with  a  common 
urinometer,  the  following  plan  mnat  be  adopted  :■ — Taku  a  sufficient  quantity 
of  water,  and  dissolve  in  it  ^  lui  ounce  or  au  ounce  of  salt,  and  take  tlte  speciiic 
gravity' ;  then  add  another  h  oniinc  or  ounce,  and  take  again  the  specilic 
gravity ;  do  this  two  or  three  times,  so  aa  to  get  the  increase  of  gpecihc 
gravity  for  each  addition  of  a  known  quantity  of  salt ;  then  add  salt  cuougb 
to  bring  up  the  specific  gravity  to  the  desired  amoiint.  This  is,  of  course,  not 
quite  accurate,  but  in  the  absence  of  proper  instruments  it  is  the  only  plan  I 
can  deviAo. 

Cooh'mj  vf  Potatoes. — The  skins  aliould  not  be  token  off,  or  a  large  amount 
of  salti*  piwsea  into  the  water ;  using  salt  water  is  a  good  plan,  as  fewer  of  the 
salts  then  jwue  out.  The  boiling  muut  'ba  complete,  as  the  starch-grains  are 
otherwise  undigested,  and  it  must  be  slow,  else  the  cpUuIosc  and  albuminates 
are  hariL  Steaming  potitt>e3  is  by  far  the  best  plan  ;  the  heat  must  bo 
moderate ;  the  steam  penetmtes  ever\'where,  and  tJiere  is  no  loss  of  Kults. 

pTv«ervniion  of  Potatotm. — Sugar,  in  the  form  of  molasses,  is  the  best  plan 
on  a  large  scale;  a  cask  is  filled  \vith  alteruate  strata  of  moiadses  and  peeled 
and  sliced  potatoes.  On  a  small  .scale,  boiling  the  potatoes  for  a  few  minutes 
■will  keep  them  for  some  time.  Free  exposure  to  air,  turning  the  potatoes 
over  and  at  onoe  removing  those  that  ar<^  l)ad,  are  useful  plans.* 

The  preserved  potatoes  are  sliced,  dried,  and  graimlated,  and  when  well 
prepared,  ore  extremely  useful. 


SuB-SECTioii  II. — Sweet  Potato  (Coxvolvulus  Batata). 


L'ou»  position  per  cent. — 
\Vat*"r,  67-5  to  73 

Starch,  13     to  16 

Sugar,  6     to  in 

iVetic  acid,  1'2 


Albumen, 

Fat, 

Salts,     . 
('oUulose, 


2-5 


Tliis  vegetabh*  is  very  rich  in  sugar  ami  in  suits.  It  may  l»e  usefully 
<  mployod  for  soldiers,  wherever  it  <Min  be  |»rocured,  in  lieu  of  potatoes,  for 
some  time, 

Scb-Sbctio.s  111.^ — Yam  (DiotscoREA  Sativa). 


(/omposition — 

Water, 
Albuminates, 
Starch, 
Sugar, 


74 
2 

16 


■9 


Pectin, 
Cellulose, 
Fat,  . 
Salts, 


2-8 

2-2 

•5 


This  also  ia  a  useful  vegetable,  though  inferior  to  the  potato  and  batAta. 
Il  is  largely  used  for  soldiers  in  the  West  and  East  Indies. 


*  In  tlic  Cnni«ui  wsr  there  was  a  cotuiflerablo  lowi  of  potAb^i*?  i^A  tt|i  ta  Bnlaklava,  awl  at 
n  litiip  whvn  i\w  men  were  most  iu  need  of  Uieni.  The  addition  uf  sugv  to  the  raw  poUtnv* 
might  have  U-cu  tiiado. 
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Bub-Sbotion  IV. — Other  Vkoktableb. 

The  composition  of  Carrots  and  of  Cabbiige  has  l)eeu  already  given  (p.  149). 
Two  or  three  of  t!io  more  common  may  be  addod^ 


Water. 

Albaniea 

aud 
C&aein. 

SUnb, 

Sugar,  and 

Dextrin, 

Fat 

Woody 
Filjit. 

Mineral 
Substancea, 

Turnip      {Bramca  1 

ropa),     .        .      / 

Parsnip  (Paetinaca  \ 

Jeni«ili!m  artichoke  i 
(IfcHanthm  iul'e-  t 

90*5 
82-04 

76-35 

11 

1-215 

0-9 

4-0 
C-389 

19- 

0-546 

0-9 

2-4 
8-023 

1-22 

0-5 
1-041 

1*61 

Other  vegetables  contain  spfwjal  ingrt-dionta,  such  or  atiparoj^in  in  asparagus 
(a  small  amount  is  also  containetl  in  potatoes),  wax,  pectin  ^Cj.JLO„),  -which  is 
a  little  more  oxidised  than  titarcli  or  sugar ;  or  peculiar  oils  and  savoury  or 
odoriferous  mattera. 

On  account  of  iU  volatile  oila,  the  onion  trilw  is  largely  used,  and  is  a 
capital  condiment,  anil  whenever  practiwilde  ahuuld  ha  used. 

Oniun  conlaius  some  cili*ale  of  lime  (for  Dried  Vegetables,  see  page  228). 

There  ore  many  vegetables  which  can  be  employed  as  anti-scorbutica  bosiiles 
potatoes,  onions,  and  green  vegetables.  The  wild  artichoke,  the  A'jftcc 
americana  (cactus),  are  both  exceUcnt  anti-pcorbutic^  and  the  latter  id  said  t^ 
be  better  than  lime  juice.  Sorrtd,  and  iix  a  lesa  degree  scurvygrasa  ami  miistani 
and  cress  are  useful.  In  Jfew  Mexico  a  wUad  made  of  the  **  lamb's  qtiart«r" 
{Chf.noftoflium  alhnw)y  wa-s  found  verj*  useful.* 

In  war  almost  any  kind  of  vegetables  may  be  used  rather  than  that  the  troops 
should  be  left  without  such  food.  In  one  of  tlie  Caffre  wars,  an  African  corps 
kept  free  from  scurvy  by  using  a  sort  of  grass  (1)  in  their  soup. 

T]i6  drietl  vegetables,  and  especially  the  dried  potato,  have  considerable 
anti-scorbutic  powers  (Armstmngt).  The  ilundeliou  was  largely  used  in  the 
French  army  in  the  Crimean  war.  The  ilmerican  Indiims  ]>ut  up  for  winter 
quantitiea  of  dried  plums,  buffalo  berries,  and  choke  benies*,  and  escape  scurvy 
{UitmiUf/nn  Mil,  Surtj.  p,  212). 

If  vegetables  cannot  be  procured,  eitrate,  tartrate,  and  lactate  of  potaali 
should  be  given. 

SECTION  X. 

COW*S  MILK. 

A  cow  gives  very  variable  qtiantitiea  of  millc,  according  to  food  and  race, 
and  age  of  the  calf;  perhujis  20  U*  2r>  pints  in  tweiity-fdur  hours  is  the  avenigo 
for  the  year,  but  with  j)oor  ftcdiny  it  will  fall  mmh  below  this;  occasiomdiy 
a  cow,  soon  after  calving,  will  give  50  pints,  but  this  ia  not  common.  A  goat 
will  give  6  to  8  pints. 

•  Mil.  MpcI  and  Siirif.  E«s.iyft  propurwl  for  ibc  U.  8.  Snultary  Com,  1664,  p.  201 
t  Naval  Hygiene,  p.  llii.     In  the  American  war,  however,  ue  onu-Hcorbutic  effecLi,of  Ihe 
rlrie«l  vc^t'Uhlefi  hnvp  n«l  lieen  found  U»  be  xxtj-  grenL 


MILK. 
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Sub-Section  I, — Mii.k  as  an  Article  op  Diet. 

Milk  contains  all  tlie  four  classes  of  aliment  essential  to  health.  Being  in- 
tended eapecially  for  fectliiig  during  growth,  Uie  proportions  uf  nitrogenous 
fiuhfitonctis  and  fnt,  us  compared  to  8ugnr,  arc  large. 

Average  cumj)OMtio[i  uf  uiiHkiiuiued  milk.  A  certain  proportion  between 
the  cafiein,  fut,  and  sugar  must  exist. 


Casein, 

Fat,    , 
Lactin, 


Percent 

SpeclOc  Gravity 
1080.      1026. 

4  3 

3-7         2-5 

5  3-9 


Salta,     .     . 
Total  Solids, 
Water,  .     . 


Per  ceot. 

Specifio  Gravity 

1030      1020. 

•6  '5 

13*3        99 

86-7      901 


In  addition  to  casein,  a  small  quantity  of  albumen  remains  in  sohition  alter 
the  casein  haa  been  thrown  down,  and  there  is  also,  according  to  Millon,* 
another  albuminoid  substance,  which  he  calls  lactoprotein.  In  cow's  milk 
the  amount  of  albumen  is  said  to  be  5*25  grammes  per  litre  j  the  amoimt  of 
lactoprotein  is  much  smaller,  but  has  not  been  very  precisely  detc-nuiuwL 

The  amount  of  salts  (see  page  ir)l)  varies  {torn  '5  to  *8  ])er  cent,  but  seldom, 
if  ever,  exceeds  1  percent  This  is  of  importance  in  the  detej^tion  of  adultera- 
tion by  salts.     In  poor  milk  the  salts  may  be  aa  low  as  '3  per  cent. 

Milk  is  very  largely  used  in  some  countries,  especially  in  India  and  Tortary, 
where  the  use  of  the  koumiss,  prepared  from  mare's  milk,  has  been  supposed 
to  prevent  phthisis. 

Milk  varies  in  quantity  and  composition  according  to — W,  the  age  of 
2d,  the  number  of  pregnancies,  leas  milk  being  given  with  the  first 


cow 


calf  (Hassidl) ;  3</,  to  the  age  of  the  cjdf,  l)eing  at  iirst  largely  mixed  with 
colostrum  j  4///,  to  the  time  of  day,  Iwing  slightly  richer  in  solids  in  the  morn- 
ing (Hossall) ;  5^/*,  to  the  kind  of  feeding,  beet  and  carrot  augmenting  the 
sugar ;  CM,  and  remarkably,  according  to  the  race,  some  cows  giAnng  more  fat 
(as  Aldemeys),  others  more  casein  (as  the  long-horns).  The  last  portion  of  the 
milk  given  in  milking  is  richest  in  creara  (lla&sall). 

The  goat's  milk  is  ratliyr  richer  in  doluU  (144  per  cent. — Payen),  and  con- 
tains also  a  peculiar  smelling  acid  (hircine  or  hircic  acid).  Specitic  gravity, 
1032-1036. 

Ass's  milk  ia  rather  poorer  in  solids  (9*5  per  cent. — Paycn).  This  is  owing 
to  a  small  amount  of  casein  and  fat ;  it  is  rich  in  lactin.  The  specific  gravity 
varies  from  1023  to  1035. 

The  buflalo  milk  is  richer  in  all  the  ingredients. 

Taking  the  total  soliils  of  cow's  milk  at  only  10  per  cent,  (specific  gravity 
102G),  one  pint  (20  ounces)  will  contain,  in  round  numbers — 


h 


Casein, 

Fat, 

Lactin, 

SalU, 


262  grains. 

917 
Mil       „ 

341      „ 

43      „ 

863      „ 


Total, 
or  very  nearly  2  ounces  avoir,  of  water-free  food. 

To  give  23  ounces  of  water-free  food  (or  one  day's  allowance  for  an  OfUdt), 
rather  moro  than  11  pints  of  milk,  of  specific  gravity  1026,  ore  noccssarv'. 


•  Cnmple*  tlemlitt,  I.  lix.  p.  39»1. 
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For  an  adtdt  this  would  he  far  too  much  water,  and  the  fat  would  be  in  great 
excess.  But  for  the  rapid  formation  anil  eliniiiiatiou  of  the  young,  the  water 
and  fat  are  essential.  It  is  a  question  whether,  in  nld  age,  large  quantities  of 
milk  might  not  be  a  remedy  for  failures  in  tissue  formation  and  elimination.* 

Sub-Section  II. — Alterations  of  Milk, 

The  cream  rises  in  from  four  to  ten  hours ;  it  is  hastened  hy  adding 
water,  but  its  quantity  is  not  increased  (Haasall). 

Milk  alters  on  standing ;  it  absorbs  oxygen,  and  gives  off  carbonic  acid  ; 
placed  in  contact  with  a  volume  of  air  greater  than  its  own  bulk,  it  absorbs  all 
the  oxygen  in  three  or  fotir  days  (Hoppe).  The  carbonic  acid  is  formed  at  the 
expense  of  the  organic  matter  (probably  casein — Hoppe),  and  l>odies  richer 
in  carbon  and  hydrogen  are  formed  ;  fat  increases  in  amount,  and  oxalic  acid 
is  6ai<l  to  be  formed. 

Suhttoijuontly  lactic  acid  is  formed  in  large  quantities  from  the  lactin  j  the 
milk  becomes  turbid,  and  finally  casein  is  dopoaited.  The  cream  which  h&d 
previously  ribcu  to  the  biirfacu  disajjpeanj. 

MiJk  given  by  diseased  Co%C6, 
Milk  from  diseased  animals  soon  decomposes  ;  it  may  contain  colofitmm,  or 
heaps  uf  granules  collected  in  roundish  masses,  pus  cells^  or  epithelium,  and 
occaaioiially  blood.     It  then  soon  be<;omea  acid,  and  the  microscojje  dctcct«l 
usu;iUy  abnoruial  cell  forms,  and  casts  of  the  lacteal  tubes, 

Sub-Section  III. — Examination  of  Milk. 

Tliis  is  intended  first  to  dctcrmini^  the  quality.  Put  some  of  the  milk  in  a 
long  glass,  which  is  graduated  to  100  parts  ;  a  10f>  centimetre  or  litre  measure 
will  do,  or  a  glass  may  be  specially  prepared  by  simply  marking  with  coi 
paase.s  100  equal  lines  on  a  piece  of  paper,  and  gumming  it  on  the  gl 
Allow  it  to  stand  for  twenty-four  hour8>  By  this  means  the  percentage  of 
cream  can  bo  sfron,  and  the  presence  of  deposit,  if  any,  fihscrved.  There  should 
be  no  deposit  till  the  milk  decomposes ;  if  there  be,  it  is  probably  chalk  or 
starch. 

The  cream  should  he  from  y^^ths  to  ^n^*-^^  •  ^'  ^^  generally  about  jf^jths  ; 
in  the  milk  of  AliUiruey  cowh  it  will  reach  ^VSr^'***  ^^  rVff^'**'*  ^^**  UmfA  of 
year  (as  influencing  posture),  and  the  breed,  should  be  considered. 

"While  this  is  going  on,  determine — 

1.  The  Phyaiail  Chnrar.tcra. — Placed  in  a  namiw  glass,  the  milk  shnuld  be 
quite  opaque,  of  full  white  colour,  without  deposit,  without  peculiar  smell  or 
taste.     When  boiled  it  should  not  change  in  apjiearancn, 

2.  Reactwn. — Reaction  should  be  slightly  ticid  or  neutral,  or  very  feebly 
alkaline  j  if  strongly  alkaline,  either  the  cow  is  diseased  (?),  or  there  is  much 
colostrum,  or  carbonate  of  soda  has  bt«n  at^lded. 

3.  Specific  Gravity. — Tlie  specific  gravity  varies  from  1026  to  1035.  A 
very  large  quantity  of  cream  lowers  it,  and  after  the  cream  is  remove<l,  tho 
specific  gravity  may  rise,  Tho  average  specific  gravity  of  unskimmed  milk 
may  be  taken  as  1030  at  60°  Fahr.,  and  the  range  is  nearly  4"  above  and 
below  the  mean. 

Tho  addition  of  water  is  best  detected  by  tho  specific  gravity.  Xo  doubt, 
the  method  is  not  jwrfect,  but  its  ease  of  application  strongly  recommends  it. 


*  Tbb  WM  •  point  ilohated  liy  Galen,  w*  oM  is  this  suggestion. 
nl(l  pcraoDi  cftimot  digest  milk. 


It  ii  atUl  undecidfd.    Somci, 
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[The  following  table  shows  the  specific  graiity  at  60°,  witli  the  addition  of 
ditferont  (luaulitiea  of  water,  as  determined  by  eeverol  exi)eriments  : — 
I" 
4.  K 


Original  specific  gravity, 
9    milk,  +  I    water, 


I' 

7 

6 
5 


2 
3 
i 

5 


Specific  OraWty. 

Spedflc  GniTity. 

1030-5 

1026 

1037 

1023 

1025 

... 

1024 

1019 

1021 

1017-5 

1018 

1016 

1015 

... 

I 


4.  Examine  c?iemieallt/ /or  the  Amount  of  ihe  Difff^reni  Constitaenis — 

(a,)  Total  solids. — Evaporate  a  known  weight  to  dryness,  and  weigh. 
Calcidate  the  percentage.  The  beat  must  not  exceed  240"*  Fakr.  As  it  is 
difficult  to  dry  it  thoroughly,  the  result  is  only  approximative.  A  known 
quantity  of  sulphate  of  baiyta  may  be  added  to  aoparate  tho  particles,  and 
facilitate  tho  drying. 

(b.)  Ash, — Incinerate  the  total  solids,  and  weigh. 

(c.)  Catft^iri. — Take  a  weighed  or  meofiured  ijuuntity ;  add  two  or  three 
drops  of  acetic  acid,  and  boil.  Add  a  good  deal  of  water ;  allow  to  stand  for 
tAvt'nty-four  hours ;  pour  uti*  the  supernatant  fluid  ;  wash  the  precipitate  wt^ll 
with  ether  at  80^ ;  dry,  and  weigh.     Calculate  the  percentage, 

(d.)  Evaporate  the  ether,  and  weigh  the  fat.  This  requires  care,  however, 
and  the  same  result  can  be  given  by  the  employment  of  an  instrument  called 
a  lactoscope,  which  measures  the  degree  of  transfiarenoy.  Tho.  lactoscope  of 
Donn(!'  has  been  lately  improved  by  Vogel,  and  tliis  simple  plan  can  be  recom- 
mended for  ascertaining  the  amount  of  fat  in  milk. 

Vogel's  instrument  coneista  of  a  little  cup,  formed  by  two  parallel  pieces  of 
glass,  distant  i  a  rBntiraetre  (  =  •l!)68  inches,  say  ^tha  of  an  ineli)  ftv^m  each 
other,  and  closed  everywhere  except  at  the  top,  so  as  to  form  a  little  \*essel ;  a 
gloss  graduated  to  100  C.C.,  ivad  a  little  pipette,  which  is  divided  to  ^  C.C, 
are  also  required.  Water  {100  C.C.)  is  plared  in  the  measure,  and  2  or  3 
C.C.  of  mUk  (which  should  be  lirst  agitated,  so  as  to  mix  any  eej^iarated 
cream)  are  added  to  it.  Tlio  parallol  glass  cup  is  then  filled  with  this  diluted 
milk,  and  u  cautlle  placed  about  1  metre  from  the  eye  (  =  39'37  inches)  is 
looked  at ;  if  the  cundlo  is  seen,  tho  milk  is  poured  back  into  the  largo  mea- 
sure ;  more  milk  is  added  to  it,  aud  it  is  poured  again  into  the  parallel  glass, 
and  the  light  is  again  looked  at ;  the  experiment  ends  when  the  contour  of 
the  light  is  completely  obscured,  llie  candle  should  Iw  a  good  one,  but  the 
dill'crence  in  the  omoimt  of  light  is  nut  material.  The  [wrcentage  amoimt  of 
fat  in  tho  milk  ia  then  caleidated  by  the  following  formula  (which  has 
been  determined  by  a  comparison  of  the  resxilts  of  the  instrument,  and  of 
chemical  analysis) :  x  being  tho  qiianlity  of  fat  sought;  and  m  the  number 
of  C.C.  of  milk,  which  added  to  the  100  C.C.  of  water,  suffice  to  obscure  the 
light. 

x  =  ^±=:+0'23 
m 

If,  for  example,  3  C.C.  of  milk,  added  to  the  100  of  wator,  were  sufficient 

to  obbcure  the  light,  the  percentage  of  iat  is — 

X  =  H^  +  -23  =  7*96  per  cent. 
3  ' 

From  this  formula  the  following  table  Ims  been  calculated,  which  enables 
tiH  to  read  otF  at  once  the  percentage  of  fat ; — 
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If,  for  example,  1  cubic  centimetre  of  milk  to  100  of  water  obecures  the 

light,  the  porcentago  of  fat  is  23*43  ;  if  8  cubic  centimctroa,  ndtJpd  to  100  of 
water,  are  needetl  to  obscure  the  light,  the  percentage  is  3*13,  &c, ;  so  that  in 
four  or  five  minutes  an  anolysia  of  the  milk  is  made,  as  far  aa  the  fat  is  con- 
cerned. 

The  advantage  of  this  w  obvious,  both  in  detecting  the  removal  of  ci 
and  in  seeing  if  milk  is  rich  in  butter. 

(e.)  Detenuine  tlie  amount  of  lactin  by  the  pohiriscope,  or  by  the  coppt*r 
solution.  To  do  this,  take  10  C.C.  of  milk,  free  it  from  casein  and  fat  by 
wanning,  and  the  addition  of  a  very  small  {[wuility  of  acetic  acid  ;  theti  add 
90  C.C.  of  wat<T.  The  whoy  being  tiliered,  and  the  quantity  known,  put  it 
into  a  burette,  and  dmp  it  into  n  boiling  solution  of  10  C.C.  of  stamlard 
copper  solution,  dilutM  with  wati-r,  until  the  fluid  is  rolourlt^ss,  i.e.j  uiitil  tfm 
blue  colour  disajtpeiirs,  ami  yet  no  yellow  is  seen.  IJyad  o!f  the  amomit  vi' 
whey  use<l,  and  divitlo  by  H)  ;  thi^  result  in  the  ammint  of  milk  wliicli  i-xuctly 
decomposes  10  C.C.  of  tho  topper  soUitian,  The  10  CU.  of  tin*  coi»prr  hoIu- 
tion  equal  0-08571  grumnii?s  nf  lactiii.*  The  amount  of  litctin  in  thn  10 
C.C.  of  milk  is  thrm  known  by  a  simpli*  ndo  of  three  ;  and  ihn  amount  in  100 
C.C.  of  milk  ifl  at  once  obtained  by  ahifting  tho  decimal  point  one  figure  to 
the  right 

Prt'jxirntion  of  the  copper  solution. — Take  34*64  grammes  of  pure  sulphate 
of  copper,  and  dissolve  in  about  200  C.C.  of  water ;  di*.solvo  in  another  vosflcl 
173  grammes  of  tartrate  of  soda  and  potash,  in  480  C.C.  of  caustic  soda  (or 
potash,  if  the  caustic  soda,  as  is  probable,  is  not  in  the  surgerj') ;  mix  alowly, 
and  dilute  with  distilled  water  to  one  litre. 

1  C.C.  =  0005  grammes  of  glucose 
1  C.C.  =  0008571  gmmmea  of  lactin. 

•  Thin_numher  f«  dednced  from  Rteuid's  oliaervatinnfl  (Schlojisherfter,  Letirb.  ilor  OrR.  Chem. 
18«iO,  p.  TrKt).  which  shuw  that  I'TIiS grsmiuea  of  Inctin  nrc  n."<|uiivil  lu  rvdwe  the  (uontity  nf 
mpprr  mlucvl  br  1  grainiito  of  gmpe  lOgar.  LnUly  Milton  (dieniieal  Nowh,  Jaiiuiury  1M5I 
hii  uMftdd  that  1  '37S  gnnmics  of  lactin  ar«  et^ual  tu  1  gramme  tAcane  Biigar. 
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5,  Examine  the  milk  microscopicaUt/, — The  only  constitutinls  ol"  milk  are 
the  round  oil  jilobulcs  of  vurions  sizes  in  an  envelope  and  a  littlo  epithe- 
lium. Thn  abiionnal  conatitucnts  ore  epilhelimu  in  largo  amount,  ])U&,  con- 
glomernUi  nioAstw,  and  ctistfl  of  tho  lacteal  tuhiile-s.  The  added  ingredients  may 
be  starch  grains,  portions  f>f  seeds,  and  chalk  (round  and  often  highly  refilict- 
ing  bodiea,  with  often  a  marked  double  outline,  and  at  once  disapiieahng  in 
aeid).  Colostrum,  occurrijig  for  three  to  ei^ht  days  after  the  birtli  of  the  calf,  U 
con]|K)8ed  of  agglomerutious  of  iat  vesicles  uuite<l  by  a  granular  matter. 
Infusoria  are  sometimes  found  in  milk. 

St'he.mefor  a  Short  Ejramijuttion, 

If  milk  is  agitiitM  with  three  or  four  voliunes  of  sidphido  of  carbon,  wnl 
then  allowed  to  stand,  the  sulphide  seijarates  highly  charged  with  an  artjmatic 
niatt^T,  wliich,  on  spontaneous  evaporation  of  the  sulphide,  can  be  obtAined 
Oi*  an  unctuous  iniix>nderable  residue,  which  possesses  the  aroma  of  tho  food  of 
the  animal  (Millon). 

As  a  medical  ofticer  h  constantly  called  upon  to  examine  milk,  and  will 
seldom  Jiuve  time  to  go  thoroughly  into  all  the  points  just  noted,  the  following 
short  scheme  will  be  useful : — 

1.  Put  some  milk  into  the  long  gloss  for  deposit,  and  for  determining  per- 
centftgo  of  cream. 

2.  Take  physical  characters,  reaction,  and  specific  gravity, 

3.  Determine  fat  by  Vogol's  mdk  test 

Tlie  comparison  of  the  ^pecihc  gravity,  and  the  amount  of  cream  which 
rises,  or  of  fat,  will  bo  found  to  give^  in  conjuncticm  with  tho  jihybicol  cha- 
racters, a  very  good  idea  of  the  quality  of  the  milk. 

Sud-Section  rv. — Preservation  op  Milk. 

1.  Boiled,  the  bottle  quite  tilled,  and  at  once  corked  up  and  well  scale*!, 
the  milk  lessens  in  bulk,  and  a  vacuum  Is  frirmed  above.  It  will  keep  for 
aome  time.  A  littlo  sugiir  aids  the  presen'ation.  If  the  heat  is  carried  in  a 
close  vessel  to  200^  Pahr.,  the  milk  is  pi-esen'cd  for  a  very  long  time,  even  for 
years  ;  the  butter  may  separate,  but  this  i^  of  no  consequence. 

2.  Sulphurous  acid  patit>ed  through  it,  or  8ul])hite  of  soda  added.  This 
may  be  done  after  boiling. 

3.  A  little  carbonate  of  soda  and  sugar  added,  without  boiling.  This  T^ill 
keep  for  ten  days  or  a  fortnight. 

In  the  market  are — milk  in  tins,  preserved  in  tlie  usual  way,  by  exclusiou 
of  air,  and  dessicated  milk.  Tliis  last  is  milk  carefully  dried  ut  a  low  tempe- 
rature, with  probably  a  little  sugar.  Dissolved  well  in  water,  it  forms  an  ex- 
cellent milk  (see  Concenlmted  Food,  p.  228). 

The  preserved  liquid  milk*  often  has  the  butter  separated ;  if  ao,  it  may  be 

*  A  iample  of  French  prewiretl  milk,  which  I  exaniiactl  {n  1862,  wm  b  good  ffpecimeii  nf  ita 
oUss.  It  WW  in  a  glons  [wttlfc,  weU  corki-d  and  tiealeil.  The  hutter  wr«  siipaniled,  and  enn- 
aisted  of  90  grains  of  fat  and  4  of  caMin  per  cent.  The  liquid,  without  the  uuttcr,  had  a  spe- 
ctfir  gravity  of  1039.  The  milk  bad  a  pleawint  ta^to,  and  waa  rery  feebly  add.  In  a  few  hofura 
the  acidity  iucreaccd,  and  In  forty-eight  houn  the  casein  had  separate*!.  Th«  pvrcuutage  oom- 
poeitioD  was — 

Casein,  .  4-140 

Fat, 4-2S0 

Uctin, 6-4«0 

Balt«K     .        .  -804 

Water,    ....  85'363 

100 -oon 

This  milk  hail  apiwrently  been  preAened  siraply  tty  tmilintr,  and  oorkl&g  the  bottle  while  tli« 
Tiullt  was  hot.     It  had  kept  perfectly  fresh  for  more  tlinn  n  year. 
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Spread  on  bread.     It  is  cot  easy  to  romix  it  with  the  milkf  but  it  is  said  that 
the  separation  may  be  prevented  by  adding  a  little  yolk   of  egg  to  the 

Tiiilk. 

Sub-Section  V. — Adclterations. 

1.  Watfir. — This  is  extremely  common,  and  is,  in  fiact,  generally  the  only 
adulteration,  bt^st  deki*ted  by  speciiic  gravity  or  evaporation. 

2.  Stareh,  ditxtrin^  or  j/um»  io  conceal  the  thmncsH  and  the  bluish  colour 
pnxluci'd  by  water.  Not  a  common  ndiiltprafcion.  Add  iodin*'  at  once  for 
starcli ;  l>oiI  xnth  n  drop  of  acetic  acid^  and  add  iodine  for  dextriji,  or  addi 
acot4ite  of  lead  and  tlifii  tirimmniaf  a  whito  prc^ciyijtatir  falls. 

3.  Annatto  or  tunnoric  added  to  give  colour,  Liijuor  potassa;  at  once  d©-' 
tects  tnmieric.  By  boiling  the  milk,  the  colouring  matter  remains  in  the 
senim. 

4.  Emulsions  of  sepds  (hemp  or  almond),  uddwl ;  iliia  is  uniioiniiion.  BoiL 
T)w  albumen  of  tli«  awds  corigulntos  ;  tliii  milk  will  not  mix  with  tea.  Hemp- 
seeil  gives  an  miploasant  odour  tu  the  milk  (Nonnandy). 

5.  ChiUk,  to  noutnilisc  ooid,  and  to  give  tliit:knt;sa  and  0fil(jur.  Let  it  stand 
for  deposit ;  collect  and  wash  deposit,  iind  add  acetic  acid  aud  water ;  after 
cffcrvc^cenco  tilter,  and  test  with  oxalate  uraniTmniia. 

6.  CarlKinate  of  soda.  Very  difficult  of  detection  unless  the  milk  be  alka- 
Un«.  Deteniiine  tin;  asli,  and  see  if  it  etiervesoes  ;  if  so,  either  some  carbonate 
haa  been  added,  or  if  tlie  sotla  have  united  with  lactic  acid,  this  will  be  con- 
verted into  cnrboiiali',  aud  enough  lactic  acid  to  give  an  effervescing  asli  does 
not  exist  in  ^uod  milk. 

7.  Milk  is  ofu^n  heilid  tu  preserve  it ;  it  may  then  take  up  from  the  vessel 
lead,  copper,  or  zinc,  if  Llicse  metals  are  used. 

Cream  in  adulterated  or  made  with  carbonate  of  magnesia,  tragacanth,  and 
arrowroot.  The  microscope  dctocts  the  latter,  and  jmrticleis  of  carbonate  of 
magnesia  (round)  can  also  be  seen  and  be  found  to  disappear  with  a  drop  of 
acid. 

SECTION  Xf. 

BUTTER. 

As  an  article  of  diet,  butter  supplies  to  most  people  the  largest  amount  of 
fdt  wliich  they  tnke.  Many  persons  take  from  H  to  2  oz.  daily,  if  the  butter 
used  in  cooking  bo  inuludwl,  and  the  average  amount  for  jiersons  in  easy  cir 
cunistancert  is  1  oz.  daily.  Huttor  appears  to  be  ejwily  digested  by  most  i>er- 
sons,  except  when  it  is  becoming  rancid.  It  then  causes  dyspepsia  and 
diarrhoea,  and  as  a  rule  it  may  be  said  that  deeom]>09ing  fata  of  all  kindn 
disagree. 

Composition  and  Kxahikation. 

1.  Tlio  nverago  amount  of  water  varies  from  5  to  10  per  cent  Ilassall  lias 
f«»und  as  much  as  15A  per  cent  in  fresh,  and  28 J  per  cent  in  salt  butter. 
The  retail  tloaler,  by  beating  up  the  butter  in  water  endeavours  to  increase 
the  amount.  This  can  be  detected  by  evapuration  in  a  water  buth  ;  if  tlio 
r|uautity  uf  water  be  very  large,  melting  the  butler  will  show  a  little  water 
below  the  oil. 

2.  CuMiin. — All  butter  contains  some  casein,  aa  some  milk  is  taken  up  with 
the  ertHim.  The  best  butter  conUiins  loaj^t.  The  amount  can  l>e  told  roughly 
by  melting  in  a  test-tulw.  The  casein  ridlwtiug  at  the  Wittom  does  not  ex 
?eed  one-thini  of  the  height  of  the  contents  of  the  luV  in  the  best  butter,  or 
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in  60  drops  ;  liallarti  thinka  thia  is 
70°  or  80  ,  and  ia  entirely  melted  i 


between  one-third  and  one-hall' in  fair  butter.  In  bad  butter  it  may  reach  to 
more  than  this.  A  better  plan  is  dissolving  the  fat  by  ether,  waaliing  and 
theu  weighing  the  rumainder;  the  casein  then  weighs  from  5  to  3  gmius  in 
t'very  100  of  very  good  butter.     In  bad  butter  it  is  much  more  than  this. 

The  rancidity  of  butter  is  chiefly  owing  to  changes  in  the  fat,  pnxiuced 
apiMimntly  by  alt<^rations  in  tho  cafloin,  and  therefore  the  greater  amount  of 
casein  the  more  the  chance  of  rancidity. 

3.  Tho  fat  amounts  to  from  86  to  92  per  cent. ;  sometimes  other  feta — 
lard,  IxMjf,  and  mutton  dripping — are  used  as  adulterants.  Butter  oil  consists 
of  niargaric^  bvilyric^  caproiir,  and  other  fatty  acids,  combhuMl  with  glycerina 

[It  is  entirely  aolublo  in  ether  at  05*^  (Horaley),  and  does  not  deposit.     In  tluB 

ipect  it  dillGrs  from  beef  and  mutton  suet,  which,  if  they  dissolve,  do  so 
with  greater  dilticulty,  and  deposit.  The  ether  should  bo  added  gradually 
(Horsley)  and  need  not  be  measured.     Horaley  says  20  grains  slioidd  dissolve 

not  enough.*  Tho  fat  begins  to  melt  at 
at  about  1^0°.  Beef  dripping  begins  to 
melt  at  OO"  to  100%  and  hi  entirely  iiicUed  at  120*"  to  130°.  Mutton  drio- 
ping  commences  to  melt  at  about  IOC,  and  is  entirely  melted  at  about  150  . 

The  melting-point  of  butter  fat  is  then  slightly  below  that  of  beef,  and  a 
go*jd  deal  below  that  of  mutton  dripping,  and  thia  teat,  taken  in  connection 
with  the  ether  test,  may  be  useful 

The  best  way  of  taking  the  temperature  is  to  put  a  »mitll  ((uautity  of  butter 
into  a  test-tube  ;  immerse  it  wi'll  in  water,  anil  heat  the  water  grailually,  ob- 
serving its  temperature  by  a  thermometer. 

The  taate  of  butter  fat  when  melted,  separated  from  the  casein,  and  allowed 
to  cool,  is  very  characteristic  ;  while  that  of  mutton  hi  is  also  distinguish- 
able. 

Hassall  has  pointed  out  that  butter  under  the  microscope  presents  only  oil 
globules,  while  lard  contains  numerous  crystals  of  margaric  ami  stearic  acids. 
If  any  membrane  is  mixed  ^vith  the  butter,  it  ia  at  once  detected  by  the 
microscope. 

4.  Salt  ia  addo<l  to  all  butter  ;  in  freeh  butter  it  shotdd  not  be  more  than 
'6  to  2  per  cent,  and  in  the  salt  butter  it  should  not  exceed  S  i>er  cent.  To 
letermine  the  amount  of  salt,  waah  a  weighed  quantity  of  butter  thoroughly 
with  distiiletl  water,  and  determine  the  chloride  of  sodium  by  the  standard 
solution  of  nitmte  of  silver  (eee  Water,  p.  28). 

5.  Potato  or  other  starch  is  sometimes  added.  It  is  a  rare  adulteration,  and 
at  once  delected  by  iodine,  either  used  at  once  or  after  melting.  Gypsum  and 
sulphate  of  Iwiryta  have,  it  ia  said,  lieen  nddcd.  This  must  be  rare,  and  would 
be  at  once  detected  by  melting  and  pouring  evcrj'thing  off  the  iuaotuble 
powder,  or  by  incinerating. 


Scheme  fob  a  Short  Examenatiox. 

1.  Determine  quality  by  tho  taste  of  the  whole  butler, — by  the  taste  of  the 
melted  and  recongealed  fat, — and  by  the  smell. 

2.  Melt  in  a  tube  for  the  approximate  amount  of  casein. 

3.  If  necessary*  determine  melting-]x>int  and  solubility  in  ether. 

4.  Examine  with  microscope  for  animal  membranes,  crystals  of  steahne,  or 
starch  globules,  and,  if  neoessarj',  tejut  with  iiwline  under  microacopc. 

Preaervation  of  Butter, — Pouring  water  which  has  been  boiled  over  butter 


*  Chemical  Now«,  Janiury  \9ft%    8ee  thu  and  otVr  pnpeir  Tor  nn  int«rastinif  diictifislon  on 
t>i«  exanitnktion  of  butter  liy  Ballanl  lud  Honlcy. 
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■will  keep  it  for  somo  time  ;  but  a  better  plan  is  ono  discovered  by  M.  Breon,* 
viz.,  water  acidulated  slightly  (3  j^Taiiiuw?a  to  1  litn')  with  ao«tic  or  tartaric 
acid,  is  added,  and  tho  whole  is  plact^l  iu  a  oloHe-iittiuj;  vessel.  Sugar  also 
had  a  preventative  effect,  especially  whuu  mixed  with  a  little  salt 

SECTION  XJl, 
CHEESE. 

As  an  Article  of  Dlei. — It  contains  a  very  large  amount  of  nitrogenouaj 
matter  in  small  bulk  (page  149),  and  as  it  is  agreeable  to  the  palate,  it  must' 
he  an  excellent  food  for  soldiers  in  war.  About  J  lb  contiiinfl  as  much  nitro- 
genous Hubt^tfince  as  1  lb  of  meat,  and  ^d  of  a  ^  uts  mudi  fat.  It  does  not, 
however,  keep  well  in  warm  eliniates. 

Hic  qaaUiij  is  known  by  the  taste.  Tho  only  adulteration  is  from  sub- 
stances to  give  weight.  Starch  ia  chiefly  employed,  and  ean  be  detected  at 
once  by  iodine.     There  Is  usually  about  5  or  6  per  cent,  of  ijalt. 

•Sulphate  of  copper  and  arsenioiLsacid  are  sometimes  used  to  destroy  insects  ; 
the  rind  is  then  the  most  poisonous  part.  Copper  is  detected  by  ainiuonia 
or  ferrocyanide  of  jHjtaiisium.     Arsenic  by  any  test  (lieinsch's  or  Man-h's). 

The  AearuA  domfiMtit'Uf<^  Attprn/HluA  tjhuwits  (bhie  and  green  mould),  and 
Sporendonwma  eatfei  (red  moiild),  form  during  decay,  Diuing  decay  the  fat 
augments  at  tlie  esponso  of  the  ciisoia  ;  leuein  is  produced,  and  liaKlriaiuc  aud 
butyric  acids.  Lactic  acid  is  also  often  produce<l  by  the  Lactin  of  tho  milk 
contained  in  tho  clieese.  Tho  uroimi  of  choedc  partly  aiiKi-s  from  this  decom- 
position, and  the  production  of  volatile  acids. 

SECTION  XIII. 

EGGS. 

It  ie  needless  to  say  anything  of  eggs  as  an  article  of  diet ;  they  contain 
albumen  and  fat  in  very  digestible  forms. 

CoinposUkm  and  ChoU'n. — Aix  ugg  weighs  from  GOO  to  950  grains,  or  even 
more  ;  the  average  weight  is  about  2  ounces  avoir. ;  10  ports  are  eholl,  60 
whit<i,  and  30  yulk  ;  the  white  contains  8G  per  cent,  of  water ;  the  yolk  52 
per  cent;  100  grains  of  egg,  therefore,  contain, — - 
10     grains  shell. 
22*8       „     albumen  and  fat. 
67'2      „     AVfller. 


100-0 

If  an  Bgg  weighs  2  ounces,  it  contains  nearly  200  grains  of  solids  ;  this  is  a 
convenient  number  tu  remember,  as  1 00  grains  corresjHuid  to  1  ounce. 

For  choice,  louk  through  the  egg  ;  fresh  eggs  are  more  transpjueut  in  the 
centre  ;  old  ones  at  the  top.  Dissolve  1  ounce  of  salt  in  10  ounces  of  water ; 
good  eggs  sink ;  indiiferent  swim,     liad  eggs  will  float  even  in  piin^  water. 

Presertfation. — Kggs  are  |uu:ked  in  sawdust  or  salt,  or  are  coverofl  with 
gum  or  oil,  or  placed  in  lime-water,  with  a  little  cream  of  tartar.t  Boiling 
for  half  a  minute  also  ke<!|is  them  for  some  time  ;  in  fact,  anytliing  which 
excludes  air. 


•  Pann  Dm  Bttbrt.  Allm.  -ith  «t  p.  179. 

'^  It  »  Mid  ItuU  ooTsrinfr  thsm  with  a  M^utJon  of  bees-wmx  in  nnn  olive  oil  {^  of  beev-wBx, 
}dfl  of  oUvc  oil)  will  keep  theni  for  two  yMiv.    <OhemlcaI  News.  ADgtut  186C,  p.  84. ) 


ARKOWTtOOT. 


Tho  lime-water  gires  them,  it  is  said,  a  peculiar  taste,  and  makes  tlic  albu- 
mea  mure  duid. 

SECTION  xrv. 

iSUGAKS  AND  STAKCEIES.* 

Sub-Section  I.— Sugaii. 

Oioice  and  Ernminntifm, — Tlia  sugar  should  }w  more  or  less  white,  crys- 
taUine,  not  eridently  n»oist  to  the  touch,  and  should  diHsolve  entirely  in  water, 
or  leave  merely  email  fragmeuts,  which  cu  oxaminalion  with  tlie  microscope 
will  be  found  to  be  bita  of  cane.  The  whiter  tht^  (|Uidity  the  less  is  the  per- 
centage of  water,  whicli  varies  in  different  kinds  of  sugar,  from  about  -25 
I>er  cent,  (in  the  ftnest  suj^ars),  to  9  or  even  10  per  cent,  (in  the  coarse  brown 
sugars). 

The  impurificd  sugars  contain  albuminous  matters  which  decompose,  and  a 
sort  of  fermentation  occurs.  Tho  Ao^inis,  or  sugar  mite,  is  usually  found  in 
such  sugar,  which  is  not  kuowu  to  be  hurtful.  Pungi  also  are  veiy  £re(|uently 
present 

Method  of  Examination, 

1.  Determine  physical  characters  of  colour,  amount  of  crystallisation,  &c. 

2.  Dissolve  in  cold  water;  fragments  of  cane,  starch,  sand,  gypsum,  phos- 
phate of  lime  are  left  beliiud  ;  test  with  iodine  for  starch,  llie  best  way  is 
to  dissolve  under  tlie  microscope,  as  all  adultemtions  are  at  oncu  detected. 

3.  Determine  percentage  of  water  by  drjdng  thoroughly  100  grains  and 
again  weiglung. 

4.  Excess  of  glucose  (a  Httlo  is  always  present)  is  detected  by  the  luge 
immediate  action  ou  Ute  copper  solution. 

Sub-Section  II. — Arrowbootb. 

Maranfa  Arrowroot  CWest  Indian). — Tlw  chief  kind  w  oltaimd  from  the 
Mftrantn  aniiuHnae^a,  The  (quality  of  ilaranta  arrowroot  is  judged  of  by 
whiteness ;  by  tho  grains  being 
aggregated  into  little  lumps,  and 
by  the  jelly  being  readily  made, 
and  being  tirm,  colourless,  trans- 
parent, and  good  tasted.  The 
jelly  remains  firm  for  three  or 
four  days  without  turning  thin  or 
Hoiir.  whereas  potato  flour  jelly  in 
twelve  hours  becomes  thin  and 
acescent.  Under  the  microscope 
the  starch  grains  are  easily  identi- 
fied. They  are  slightly  ovoid, 
like  potato  starch,  but  have  a 
mark  or  line  at  the  larger  end 
(the  hilum  of  the  poUito  starch 

at  the  smaller  end),  the  con- 

itric  line^are  well  marked.  The 
mout  coiumuu  adulterations  are  sago,  tapioca,  and  potato  starch.     All  these 
starch  grains  are  reailily  detected. 

Ot^rcuma  Am/wroot. — Arrowroot  obtained  from  the  Curcuma  has  the  same 


o 


Fig.  flO.— West  Indian  Arrowroot  (i/aranto 
onmdintUM,)    Scale  l-lOOOth  of  an  incli. 


*  A  itUtv  of  dnwinga  of  some  Htarches  by  Dr  Ma>ldox  i>  given  furtber  on,  in  ulditiou  to  the 
woottciitji. 
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phyfiical  characters  as  Maranta,  but  under  the  microscope  the  stajch  grains  are 
largo  and  oblorijj;,  marked  with  very  distinct  roncentric  lines,  which,  however, 
are  not  entire  circles,  having  an  iiidiatLuct  hiiura  at  tho  snudlor  end. 

Manihot  Arrowroot. — ^Thia  is 
obtained  from  Kio.  Tho  starch- 
grainfl  are  very  marked. 

Taccu  or  Ota/witi  Arrotrrnof. — 
1  have  never  bcoji  this  arrowroot, 
but  Has8all  (fives  a  figure  whicli 
iihows  that  the  starch-graina  re- 
semble those  of  the  Manihot 

Artwi  Arroirroof. — Tho  Arum 
or  Portland  arrowr<.>ot  \ms  small, 
angidar,  iind  facetted  starch-grains, 
which  cannot  he  confounded  with 
any  of  the  former.  They  are  a 
little  like  maize.  This  ia  8ome- 
timea  called  Portland  Sago. 

British  or  Potato  Arrowroot, — 
Under  the  tcnn  "  Farina,"  potato 
starch  is  sold  in  the  market ;  so  white  and  cr;icklijig,  uiid  making  so  good 
a  jellyi  tlutt  it  is  not  always  easy  to  distinguish  it  from  Manihot.  The 
microscope  at  once  detects  it  (see  page  188).  The  pear-shaped  grains^  thv 
marked  hilum  towards  the  smaller  end,  and  tlio  swelling  with  weak  liquor 
potassjc,  render  a  mistake  impossible.  In  niakijig  the  jelly  a  much  Im-ger 
quantity  is  required  than  of  the  Miunnta  arroMTOot. 

Citima  or  Tons  les  Mois  Arrowroot. — The  atarch-graias  are  like  those  of 
tlK'  potato,  hut  much  krger,  and  tlie  conceatric  linos  are  beautifully  marked 
and  distinct. 

Sub-Sbction  III. — Tapioca. 

Tliia  ia  obtained  from  the  finest  part  of  the  pith  of  Jatroplm  manihot  or 

Under  the  microscope  tho  starch-j:^ina  arc  small,  with  a  ct^ntraJ  hDum ; 
and  sometimes  three  or  foui'  atlhere  together  and  form  compound  grains. 


Fir.  81. — Uio  or  Manihot  Arrowroot. 
Scale  MDOOtU  of  an  inch. 


^^ 


^\ 


Fig.  62.-Tftpioc«.     Boole  MOOOtli  of  an  inch. 

It  is  adulterated  with  sago  and  potato  stareh,  both  of  whicli  are  easily 
detected  by  the  microscope. 
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Sub-Section  IV. — Sago. 

The  beat  kinds  ore  derived  from  the  sago  palm  {Sagiut  fanni/cra)^  but  tho 
sago  of  the  Vym>t  eireinalis  is'also  sold  ;  it  is,  however,  infurior. 

Granulated  ati{^t>  is  either  "common"  t>r  '*  pearl  ;*'  tlie  hitter  ia  chiefly  u&eti 
in  hospitjils.  The  etarch  is  soluble  in  cold  iw  well  as  in  hot  water.  The 
Btftrch-f^iina  are  elongated,  rounded  at  the  Iftr^er  end,  and  compressed  at  the 
4»llier  ;  and  hence  their  shape  is  quit*?  iliflerent  from  the  potato  starch.  The 
hiluui  t»  a  iM)iut,  or  more  often  a  cross,  slit,  or  stiir,  and  \a  seated  at  the 
smaller  end,  whereaA,  as  in  the  Maranta  arrowroot,  the  hiltuu  is  at  the  larger 
end.     Kings  are  more  or  less  clearly  seen. 

In  t(jft  market  is  a  factitious  sago  made  (if  potato  flour.  This  is  sometimes 
coloured  red  or  browixish,  either  from  cochineal  or  sugar.  In  thirty  flpeci- 
mcns  Hassall  found  five  to  })0  fictitious.  The  miorodcope  easily  detects 
potato  starch. 

SECTION  XV, 


CONCENTRATED  AND  PEESERVEB  FOOD. 

For  the  military  surgeon  this  subject  is  so  important,  that  it  is  desirable  to 
put  the  eliiel  facts  mider  a  separate  gpction. 

It  is  iibvious  bow  important  it  must  Im?  in  time  of  war  to  have  a  food 
which  may  be  at  once  nutritioui*,  portable,  easily  cooked,  and  not  liable  to 
deterioration.  Lind's  sagacious  mind  lon^  ago  saw  this,  and  he  strongly 
urged  the  advisability  of  having  on  board  ship  prepared  food  of  this  kind. 
It  must  be  remembered,  however,  that  a  man  must  get  his  2G0  to  300,  or 
even  350  grains  of  nitrogen,  and  8  to  12  ounce^i  of  carbon,  in  each  twenty- 
four  hours,  liesidea  some  hydrogen  and  salts.  Tlie  work  of  tlie  1>ody  when 
in  activity  cannot  be  carried  on  with  less ;  and  at  present  the^e  elementa 
cannot  be  presented  to  us  in  a  digestible  form  in  a  smaller  bulk  thnn  22  or 
23  water-free  ounces.  Concentration  at  present  cannot  be  carried  beyond 
this,  and  practically  has  not  really  been  carrie<l  to  this  point  Life,  however, 
and  vigour  may  fur  some  days  be  preserved  with  a  much  le«a  amount ;  and  I 
have  reduced  the  total  amount  of  food  to  II  water-free  ounces  daily,  with  full 
retention  of  strength  for  seven  days,  thougli  the  body  was  constantly  losing 
weight.  For  expeditions  of  three  or  four  days,  if  ti-ans])ort  were  a  matter  of 
great  difficulty,  soldiers  might  be  kept  on  10  or  12  ounces  of  water-free  food 
doily,  provided  they  had  been  fully  fed  beforehand,  and  subsocpiently  had 
time  and  food  to  make  up  the  tissues  of  their  ow*n  body,  which  would  bo 
expended  in  the  time,  and  would  not  be  replaced  by  the  insufficient  food. 

When  we  inquire  into  the  concentrated  foods  now  in  the  market,  some  of 
which  profess  to  supply  all  the  substances  necessary  for  nutrition,  we  And 
them  not  very  satisfactory.  ITiey  are  often  not  so  concentrated  as  they 
might  be,  or  are  deficient  in  important  principles,  or  are  disagreeable  to  the 
ta^ta 

Meat  Bi*euiU. — These  biscuit-s,  or  powders,  for  they  are  generally  powdered, 
and  sold  in  canisters,  are  formed  by  mixing  rich  extract  of  meat  with  wheat 
flour,  and  dr3ring.     The  biscuit  of  Mr  Gail  Kortlen,  of  Galveston,  in  Texas, 
contains   equal   parts  of  meat-extract  and   flour  dried    (made  in   a  V' 
digester).     A  biscuit  like  this  lias  l)eeji  very  much  use<l  in  the  Ameri 
The  inventor  represents  that  10  lb  will  last  a  mtin  for  fourteen  d 
the  rate  of  11*2  ounces  a-day,  but  this  is  clearly  an   exaggomti 
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Lisctiit,  after  LoinK  i>owileroil,  is  aoakcd  in  cold  wtitor  for  a  few  minutes,  then 
Imiied  from  twenty  to  thirty  luinutea. 

Fn-nch  Meai-lSitscHit, — This  lh  similar,  except  that  dried  vegetablee  axe 
lulded.     Tho  **  biscuit-viando"  of  Callamond  contains — 


Dry  flour, 

76*45  per  cent. 

„    meat. 

5-79      „ 

Fat,      . 

6-27       „ 

Dried  meat, 

2-77      „ 

Spicea  and  sugar. 

•92       ., 

Water, . 

7-8        „ 

100-00       ., 
The  taste  ia  not  agroeabla 

Another  French  ment  biscuit  is  prepared  by  M.  de  Beumiann,  and  obtained 
a  mndal  at  the  Kxhibition  of  1851.     \\a  composition  in  prolably  similar. 

Hldftfi  BUruit. — A  patent  was  taVen  out  some  yejirs  ago  (1855)  by  M. 
Ii<ihrig,  which  aimed  at  preparing  a  bincuit  with  dried  blood,  ntixed  with 
boiltxl  rico,  and  {K)tato  and  wheat  flour.  Tliia  docis  not  appear  to  have  aver 
come  into  use. 

Camisei* — Under  thin  titlo  Messrs  Golirig  and  Grunzig,  of  Berlin,  have 
made  u  food,  which  is  sold  under  tlio  form  of  little  millet-like  gniius,  and  is 
flavoural  in  two  or  three  ways.  Tho  composition  of  tho  most  nutritious 
kind  is — 


Nitrogenous  substances. 

Fatty 

Starchy  „ 

Salts,   . 

Water, 


35*28  per  cent 

4-25  ,. 
34-68      „ 

8-8  „ 
16-99      „ 


It  19  cooked  very  rapidly,  but  is  not  palatable.  It  is  used  with  bread ;  and 
8  omicufi  daily,  with  10  ounces  of  bread,  making  a  total  amount  of  water-free 
solids  tif  about  12  J  ounces  avoir.,  maintains  the  ^itrengtli  and  viyi>ur  for  six 
or  eight  days  fairly,  but  tlio  body  loses  weight.  It  appears  to  bo  a  meat- 
extnict  mixed  with  the  flour  of  a  cereal,  cither  wheat  or  barley.  It  is  defi- 
cient in  fat  and  salts. 

Rfiia  Frati^aific  tin  Gran. — Small  cakrs,  of  a  very  strongly  flavoured  moat, 
mixed  with  salt  and  flour,  are  sold  under  this  tenn  in  Paris.  15  grammes 
(=  23.1  gmins)  are  mixed  with  1?^  \nnts  of  water,  and  make  a  soup,  which, 
when  mixed  with  vegetables,  is  not  luipalatable.  The  Prussian  army,  in  !  H(>1 , 
was  kept  for  a  fortnight  on  pea-soup  flavoured  with  Kata;  a  Lttle  bacon  antl 
salt  were  added,  and  the  men  were  kept  in  good  health.  It  contains  alMiut 
5  })er  cent,  of  nitrogenous  substance,  so  that  the  supply  of  nitrogen  in  this 
funn  is  very  small 

Matt'Bixcuit  (Author's). — Not  feeling  satisfied  with  any  of  the  meat-bis- 
cuits I  found  in  the  market,  nor  seeing  why  an  extract  should  be  used  in 
preference  to  the  meat  itself,  I  have  made  some  meatr-biscuits,  in  a  very 
simple  way,  by  mixing  together,  cooking,  and  baking  1  ftj  flour,  1  n>  meat^ 
\  Ih  fat  (auet).  J  lb  potaUtes,  \\\i\\  a  little  sugar,  onion,  salt,  pepper,  and 
spices.  A  palatable  mcat-biscuitj  weighing  about  1}  lb,  containing  10  to  12 
per  cent,  of  water,  is  then  obtained,  which  keeps  quite  unchanged  for  four 


*  Bee  a  pupt^r  on  tills  Tood  f>T  the  Professors  of  tlie  Atmy  Medical  School.— j^rmy  Meditai 
Aqja7iforl&«l,p.  386. 
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months.  I  have  not  yet  had  an  oppcrtunity  of  koeptng  men  on  this  food, 
but  I  have  no  doubt  it  would  answer  "better  tlian  the  Camiset.  A  man  could 
easily  carry  8  lb  woight,  which  would  he  suificicnt  for  tive  ikya.  It  rcHjuiroa, 
of  coureo,  no  subeeijuent  cooking ;  but  if  opi>ortunity  offered,  it  might  bf* 
made  into  8oup. 

After  I  Jmd  nioilo  this  meAt-hiscuit,  I  obeerved  that  Dt  Chriatison  (Report 
of  the  Royal  Sanitary  CommiBsion,  1858)  had  suggested  a  simple  process  of 
Uiis  kind. 

These  appear  U>  he  the  chief  attompte  at  combining  meat  and  flour,  but 
there  are  various  other  foods  in  which  concentration  ib  altempk'd. 

Dried  MeaU. — Meiit  dried  at  a  very  low  heat  has  been  brought  into  the 
market  by  Verdeil.  ll  has  lost  tlie  greater  part  of  its  water,  is  hanl,  and  re- 
quires very  careful  oouking,  but  ia  Iwlicvcd  to  be  nutritions  wlicn  w*^U  prepared. 

Messrs  M'Call  of  London  have  also  prepared  au  excellent  dry  meat ;  it 
is  sold  in  packets,  each  of  which  weighs  4  oz.,  and  is  inteuded  for  one  meal. 
It  C4mtain8  salt  and  pepper,  and  12  per  cent,  of  water. 

Under  the  terms  Ta^ijos  and  CMtrqm\  two  kinds  of  meat  are  prepared  in 
South  America ;  it  is  prolwible  that  these  terms  have  not  alwayn  been  used  in 
the  same  sense.  According  to  Mr  Bridges  Adams,*  Tasajos  is  uicat  cut  in 
thin  slices,  dipped  in. brine,  and  then  jmrtially  tlricd,  Chanjui  is  thin  strips 
of  muscular  (ibre  from  which  the  fat  is  rvniovcd,  dried  rapidly  by  sun  heat, 
and  sprinkled  with  maize.  Tlie  salttui  dried  meat  (Tjisajos),  analysed  by 
Hassall,  gave  from  29  to  59  per  cent,  of  water;  15  to  41  per  cent  of  nitro- 
genous substances ;  3  to  1 2  of  fat,  nn<l  II  to  20  of  salts. 

Tlie  drietl  meat  of  the  KatfirH  is  yory  much  the  same  ;  great  hunks  of  beef 
are  sun-dried,  and  remain  uiuk*compose*l  for  a  long  time.  So  also  in  Kgypt 
the  mtjat  is  dried  by  exposure  to  the  sun  and  north  wind. 

The  Pemmican  of  the  arctic  voyagers  is  a  mixture  of  the  best  beef  and  fiat 
dried  together,  and  is  an  excellent  food,  though  rather  expensive. 

Liebig^s  Extracfum  CarnU  is  the  juice  of  meat  extracted  on  the  following 
pUn.  Every  particle  of  meat,  fat,  &c.,  is  taken  off  the  bones,  and  is  then 
subjected  for  some  time  to  a  mo<^lcratc  boat ;  a  viscid  dark  extract  at  last 
collects,  which  contains  the  salts,  creatin,  and  other  organic  nitrogenous  sub- 
stances Mjxe«l  witli  wann  water,  this  extract  gives  a  highly  agreeable  and 
nutritious  beef-tea  or  mutton  broth.  One  lb  of  mutton  gives  about  2-5ths  of 
an  ounce  of  extract,  It  has  the  remarkable  property  of  not  decomposing; 
Lie>>ig  h.v  had  some  for  fifteen  years  in  a  bottle  loosely  3toppere<l. 

The  composition  of  the  Kxtmctum  Camis  is,  according  to  my  analysist — 

In  100  pftrt*. 

Water, 150«4 

Organic  matter,  insoluble  in  ether,        .         .         .  68"869 
„             „        soluble           „              ...  3*210 

Combinwl  lactic  acid  =  5  grains,  loss  1  303  weighed  as 

carbonic  acid  in  the  ash,        .         .         .         .  3*637 

Fire-proof  soluble  salts,        .....  1G'055 

„        insoluble  salts, 3145 


100 '000 

The  amount  of  nitrogen  is  10*14  per  cent     In  an  ounce  of  the  extract  there 
are — 


•  JoOTO-  of  the  Roc.  nf  Art»,  March  18fl6. 
t  Army  Madical  K«|»ort,  vol   v.  p.  466. 
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Nitrogen, 
Phoephonc  acid, 
Potash, 
Lactic  acid,  . 


44-36  graina. 
20-92      „ 
8-72      „ 
40-51      „ 


It  supplies  these  substances  in  larger  proportion  than  any  other  food ;  it  is 
very  stimulating  and  restorative,  and,  in  proportion  to  its  balk,  very  nutritious, 
aa  far  as  niti-ogen  and  salts  are  concerned 

The  "extract  of  beef,"  or  "concentrated  beef-tea,"  is  beef-tea  and  the 
juices  of  the  compressed  beef  mixed  and  evaporate<i.*  Tliis  is  a  highly  nutri- 
tious substance,  and  must  useful  to  the  army  surgeon.  Mixed  with  uine,  and 
given  as  soon  as  possible  after  wounds  are  received,  in  the  time  of  aht')ck  and 
colhipse,  it  was  found  in  the  Austrian  army  (In  1859)  to  save  the  lives  of  many 
wounded  men,  and  thi!  experience  of  the  Federal  American  army  is  to  the 
same  effect  (Hammond). 

Dried  Cerealia. — Many  flours,  if  well  dried,  will  keep  for  a  long  time. 
Hard's  "  farinaceous  food  for  infants'*  is  wheat  flour  baVe<i.  Densham's 
"  farinaceous  food"  is  compoeed  of  3  parts  wheat  flour  and  1  part  of  barlt^y, 
dried  at  a  heat  of  200*  Fahr.  It  loses  from  25  to  30  ptT  cent,  in  wei^'ht. 
The  Kussiau  Government  formerly  used  a  cake  composed  of  a  mixture  of  oaU 
meal  and  malt  (2  jNirts  to  I ) ;  it  was  baked,  and  formed  an  agreeable  article  of 
food.  "NMien  placed  in  water  in  a  warm  place,  a  slight  fermentation  goes  on, 
and  a  kind  of  beer  is  produced  I  have  kept  these  cakes  unalteretl  for  mora 
than  a  year,  Liobig's  food  for  infants  is  composed  of  equal  parts  of  wheaten 
flour  au'i  malt  flour  mixed  with  a  little  carbonate  of  potash  and  cooked  with  10 
parts  of  milk.  The  wheat  and  malt  flour  are  now  tiflually  cooked  first,  and 
sold  in  powder  rvady  to  be  cooked  again  with  the  milk.  Some  kinds  of  the 
nutritlvt)  red  and  dark  coloured  rice  made  into  cakes  and  dried  are  UBed  by 
the  liurmese  soldiers  on  long  marches,  and  a  man  will  carry,  it  is  said,  enough 
food  for  ten  or  twelve  days. 

Drifd  Brtiad. — In  addition  to  biscuit  already  described,  bread  has  been 
porliiilly  dried  by  Lieing  pressed  in  a  hydmulic  press  (method  of  Laignel). 
Much  water  ilowa  out,  but  whon  taken  out  the  bn^ad  still  feels  moist.  In  a 
day  or  two,  however,  it  becomes  as  hard  as  a  stone,  and  in  a  year's  time  will 
be  found  good  and  agreeable.  Placed  in  water,  it  elowly  swolla.  The  "  pain 
biscuit^"  of  the  French  army  is  bread  dried  by  heat  (see  Bread). 

Drieil  Pufahtes  are  sold  in  two  forms — sliciw  and  granulated.  In  either 
case  the  potato  is  easily  cooked,  and  is  very  palatable.  It  should  be  soaked 
in  cold  water  first  for  some  time,  then  slowly  boile(.l,  or,  what  is  much  better, 
steamed. 

Dritd  Veij»(Mc«  {other  than  Potatoes). — Dried  and  compressed  vegetables 
of  all  kinds  (jwus,  caidiflowers,  carrots,  &c.)  are  now  pR'jjared,  especially  by 
Measre  Miiason  A:  Chollet,  so  perfectly,  that  if  projicrly  cooked  they  furnish 
a  dish  almost  etjual  to  fresh  vegetaWoa.  They  must  be  soaked  for  some  time 
(four  to  six  hours)  in  pure  water,  and  then  cooked  very  slowly.  If  there 
is  any  disagreeable  taste  from  commencing  putrefaction,  which  is  very  rare,  a 
little  chloride  of  lime  removes  it  at  once.  Permanganate  of  potash  can  be  also 
used  for  this  purpose. 

Ab  anti-scorbutics  they  are  said  to  be  inferior  to  the  fresh  vegetable  (ex- 
perience of  American  war),  but  arc  still  much  better  than  nothing. 

Drie<i  Milk, — Preserved  milk  is  sold  in  a  liquid  form  (see  Milk),  but  is 


*  All  these  roncentratefl  meats  ought  to  1>e  Urgely  um4  in  mediciDe,  iiut«ad  of  the  vnkl 
heef-tooft  and  other  ilops  id  much  employed ;  they  coutain  a  large  amount  of  food  in  small  balk, 
and  are  therefore  particularly  fltted  for  certain  case*  of  failing  powers  of  <ligestioii. 
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also  Bold  as  a  powder.  Desiccated  milk  is  now  very  well  prepared ;  I  ex- 
amined a  sample  of  Fadeuille's  desiccated  milk;  the  bottle  contained  1602 
grains,  consisting  of — 

Casein, 624-588 

Fat,  330-442 

Lactin, 492266 

Salts, 73-898 

and  intended  to  be  mixed  with  a  quart  of  water.  When  so  mixed  it  had  a 
specific  gravity  of  1026 ;  a  little  sugar  had  probably  been  added.  Cream  to 
the  extent  of  fg^ths  rose  to  the  surface.  The  milk  turned  acid  in  twenty- 
four  hours. 

In  the  use  of  these  concentrated  foods  there  are  one  or  two  points  which 
should  be  explained  to  soldiers.  The  bulk  is  so  comparatively  small  that 
men  will  eat  rapidly  two  or  three  days'  allowance.  It  should  be  explained  to 
them  that  the  feeling  of  hunger  will  be  removed  by  the  smaller  bulk  if  they 
will  allow  time  for  Siis.  There  is,  however,  often  a  sort  of  hunger  felt  even 
after  eating  slowly,  on  accoimt  of  the  small  bulk  and  the  easy  digestion  of 
these  well-«ooked  substances.  The  best  way  to  obviate  Uus  is  to  znake  them 
into  thick  soups,  if  time  and  means  permit,  so  as  to  form  a  greater  bulk. 
This  has  the  advantage  also  of  giving  the  soldier  warm  food,  a  point  of  the 
very  greatest  importance ;  for  it  is  certain  that  under  fatigue,  and  during  cold, 
nothing  is  more  reviving  than  warm  food. 


CHAPTER  VII. 
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BEVERAGES  AND  CONDIMENTS. 

SECTION  I. 

ALCOUOLIO  BEVERAGES. 

Altuouob  it  is  convenient  to  place  all  the  beverages  which  contain  Alcoliol 
under  one  licading,  they  yet  differ  materially  in  composition  and  etl'ects.  The 
medical  uUicer  luw  to  deal  with  only  a  few  of  Umam  liipiids. 

Sub-Sbctios  I. — Beer. 

Composition. — Tlio  law  allows  only  malt  and  hops  to  be  used  in  brewing  ; 
and  beer  conuista  of  molt  and  hop  extracts;  of  alcohol,  formed  by  fermenta- 
tiou  ;  and  of  wdU  aildwl  in  the  wateiv  or  present  in  tlie  malt  and  hops. 

Tli(^  3pecilic  ^^mvity  varies  fri.im  1006  to  1030,  or  even  more,  in  the  thick 
Cn-rmau  Injcra  ;  tJie  average  in  Knglieh  beera  and  porters  is  frnm  1010  to  1014. 
The  {wrcentnge  of  malt  extract  (dextrin,  otslluloae,  suf^r)  is  from  4  to  15  \\^r 
cent,  in  ale,  and  frum  4  to  9  \wv  cent,  in  portt-r.  It  is  least  in  the  bitter,  and 
liighest  in  the  trwoet  alen.  The  hop  extnict  (lujmlit  and  resin)  ia  in  much 
smaller  amount.  The  uliohol  varies  fnuu  1  to  lU  per  cent,  in  volume.  The 
free  acidity  which  arisi-s  fn:>m  liutic,  acetic,  gallic,  and  malic  ucidH,  raugea  (if 
pookonod  as  dry  aoitic  acitl)  frtjm  IS  to  40  grains  per  pint.  The  augar  has  a 
great  tendency  to  form  glucinic  acid  (C^IljO,).  There  is  a  small  quiuitity  of 
idlmminous  matter  in  moat  liecrs,  but  not  averaging  more  than  5  [mr  cenL 
The  salts  average  'l  to  '2  percent,  and  consist  of  alkaline  chlorides,  and 
pho.sphatcs,  and  Kouie  t^arthy  pliospbatee.  There  is  a  small  amount  of  am- 
moniacal  sUt.  The  dark  bt^ers,  or  porters,  conUin  cjiramel  and  iiasaTuar.  Kree 
carbonic  acid  is  always  more  or  less  present ;  the  average  is  '1  to  *2  [tarts  by 
weight  per  cent.,  or  about  1}  cubic  inches  per  ounce,  volatile  and  esHcutial 
oils  are  also  present 

Adopting  moan  uumbtifs,  1  pint  (20  ouncoa)  of  bcor  will  contain  : —  ■ 

Alcohol, 1  ounce,  ^^B 

Extractives,  doxtiin,  sugar,     .  1'2  „     (524  gmiua).         ^^H 

Free  acid, 25  grains.  ^^H 

Salts,    .......         13  grains. 

As  an  article  of  Diet. — There  api>car  to  be  four  ingrediont-s  of  importance  - 

— viz.,  the  extractive  matters  and  sugar,  the  bitter  matters,  the  &ee  acids,  and  I 
the  alcohol  The  firet,  no  doubt,  are  carbo-hydrates,  and  play  the  same  part  1 
in  the  system  as  starch  and  sugar,  appropriating  the  oxygen,  and  saving  fat  I 
and  albuminates  from  destruction.  Hence,  ono  cause  of  the  tendency  of  per- 
BDiis  who  drink  mufh  bcor  to  got  fat  The  bitter  matters  are  supposed  to  be 
slomiicliic  and  U»nio  ;  though  it  may  he  i|Ue»tione<1  whether  we  have  not  gone 
too  far  in  this  tllrectiou,  as  many  of  the  highest-priced  beers  contain  now  little 
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elae  than  alcohol  and  bitter  oxtmct.  Tim  iiction  of  the  free  acids  U  not 
known ;  Imt  their  amount  is  not  inconsidemblo ;  and  they  are  moBtly  of  the 
kind  which  form  carbonates  in  the  Bj*8tem,  and  which  aooni  to  play  so  useful 
a  part.     To  the  action  of  alcohol,  reference  will  1k^  presently  maJi.'. 

It  ifl  evident  that  in  l»eer  we  have  a  Ijevorage  wliich  inn  answer  several 
purpfwes — vi?-,  can  give  a  supply  of  carhf>-hyd rates,  of  acid,  ami  of  a  bitter 
tonic  (if  Kuch  Ixi  needed),  independent  of  its  alcohol. 

In  nnnleration,  it  is  no  doubt  well  mlapt^d  to  aid  dilation,  and  to  lejaen 
to  Home  extent  elimination  of  fat  It  may  bo  inforrod  that  beer  will  ciiuse  an 
incruajM'.  of  weight  of  the  Itudy,  by  increasing  the  amount  of  food  taken  in,  and 
by  slightly  lessening  metAmori)ho«i« ;  and  general  experience  conlimis  these 
inferences. 

Pfii/itiit/ttifU'tjl  Action. — ^Tho  jihysiolof^cal  action  on  tissue  !U(^tamuri>hnHis, 
as  far  as  is  known,  is  one  of  lesseuetl  excretion  ;  the  urea  an<l  pulmonary  car- 
bonic acid  being  botli  decreiised.  On  the  nervous  system,  the  action  is  pro- 
bably the  same  as  that  of  alcohol. 

When  beer  is  taken  in  e\ix*«8,  it  produces  (gradually  a  state  of  fulness  and 
plutliora  of  the  system,  which  probably  arises  from  a  continual,  though  sli^^ht 
interference  with  eliniiiiatiou,  Ix^h  of  fat  and  nitrogenous  tissues.  When 
this  reaches  a  certain  point,  nppotito  lessons,  and  the  formative  power  of  the 
body  is  imf>aiTe<L  The  imperfect  oxidatiou  leads  to  exces-s  of  purtially  oxi- 
dised products,  such  as  oxalic  and  uric  acids.  Hence  many  of  the  anomalous 
aObctions,  cla&sed  aa  gouty  and  bilious  disorders,  wliich  are  evidently  con- 
nected with  ilefects  in  the  regressive  nietamorpliosis. 

The  question  what  is  excess,  is  not  easy  to  answer,  and  will  depend  both 
on  the  composition  of  the  beer,  and  on  the  habits  of  life  of  those  who  take  it. 
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This  is  directed  to  ascertain — 1.  Quality;  2.  Adidtcrations. 
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1.   Quality, 

1.  Physical  Cfuintcierg. — Tlie  beer  should  bo  tninsparent,  not  turliid. 
Turbidity  arisen  from  imperfect  brewing  or  clarifying,  or  fnmi  commencing 
changes.  If  the  latter,  the  acidity  will  prol»atply  be  found  to  1h>  increasetl. 
The  amount  of  carbonic  acid  disengaged  should  neither  be  excessive  nor  defi- 
cient. 

The  taste  should  be  pleasant.  If  bitter,  the  bitterness  should  not  bo  per- 
sistent.    It  should  not  taste  too  acid. 

Smell  gives  no  indicsition  till  the  changes  have  gone  to  some  extent. 

2.  Deltnniiu!  ^ywrZ/f/!  Gr'tviiij. — If  this  is  done  after  th«  lUcohol  is  driven 
off  (see  Determination  of  Alcohol),  an  approximative  conclusion  can  be  formed 
of  the  amount  of  solids. 


Spcciflc  Ooivitv 

>1H 


Per  cent,  of 

Specific  Grftritv 
ikft«r  lou  of  Alcohol 

Extract. 

1 

1024 

2 

1028-1 

3 

1032-3 

4 

1036*3 

5 

1040-4 

k 


after  loss  of  Alcohol. 
1004 
1008       . 
1012 
1016 
1020      . 

3.  Dtiiermitw  Acidity. — ^This  is  a  very  important  matter,  as  the  increase  of 
acidity  is  an  early  effect  when  beer  is  undergoing  chaugea 
Tlio  aridity  of  Ixwr  consistH  of  two  kinds. 
Volatile  Aeith — viz.,  acetic  and  carbonic, 


Per  cent,  of 
Extract. 

6 

7 

8 

9 

10 
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Nun-Vnlatlle  AciJit — viz.,  lactic,  gallic  or  tannic,  malic,  and  stilphuric,  if  it 
haa  been  added  as  an  aduIUiratiun. 

To  determine  acidity  of  beer  and  all  other  liquids,  the  easiest  plan  is  to  pro- 
pare  an  alkaline  aolutiou  of  known  strength. 

Standard  Afkaline  Solution, 

A  fitandard  acid  is  first  made,  and  cr^rstallisod  oxalic  .acid  {Cfl^  +  3H0, 
etjuivalent  63)  is  now  usnally  employed. 

One  equivalent  (63  grammea  or  graina — vi&,  C|0|-t- 3H0  =  63)  is  token 
and  dissolved  in  1  litre  of  water. 

A  convenient  amount  for  beer,  wine,  vinegar,  or  lemon-juice  is,  however, 
the  deciiiormal  solution  or  6-3  granunea,  in  1000  CC.  of  water.  1  C.C  of 
this  decinormal  solution  contains  therefore  -0063  grammes  of  cr^'stallised  ox- 
alic a^*id,  and  is  exactly  equal,  of  course,  to  an  equivalent  proportion  of  any 
uther  acid. 

A  solution  of  liquor  potassee,  or  soda^,  is  now  taken  and  graduated  with  the 
acid  solution ;  so  that  1  C.C.  of  oxalic  acid  solution  cihall  exactly  neutralise 
1  C.C.  of  the  alkaline  solution.  Then  1  C.C.  of  the^alkaliuo  solution  will  be 
ei|Ual  to  OOGS  grammes  of  oxalic  acid,  or  to  an  equivalent  proportion  of  any 
other  acid,  as  tdiown  in  the  table. 

*  wlution'tq^h^  }  ■***^^'^  grammea  crystaUised  oxalic  acid  (C,0, -»-  3H0). 
•0036         „         dry  oxalic  acid  <C,GJ. 
•Ooni         ,,         dry  acetic  (C\H,0,). 
•0000         „         hydrated  acetic  (C,H,0,  +  HO). 
•0165         „         dry  citric  acid*  (Ci^jO,,). 
-0192         „         hydrated  citric  (C^^0„  +  3H0). 
■0132        „        dry  tartaric  (C^I.OJ. 
•0150         „         hydrated  tarteric  (C^,0„  +  2H0). 
•0(jyO         „         lactic  acid  (C.H^O,  +  HO). 
•0040         „         dry  siUphuric  acid  (SO,). 
•0049         „         Iiyiirated  sulphuric  acid  (80^  +  HO). 
In  pn5])aring  ttie  alkaline  solution,  dilute  the  commun  liquor  ]>otas8e  of  the 
phHn»atM)^Heia  with  about  eight  or  nine  piarts  of  water ;  put  a  portion  into 
tlie  burette,  and  odd  it  to  10  C.C.  of  the  standant  acid^  coloured  with  litmus. 
It  will  be  found  that  about  8  or  9  C.C.  of  the  lii[Uor  ])nta.st«G  will  neutralise 
the  lU  C.C.  of  Acid  ;  read  off  the  amount  of  alkuUne  solution  used,  measure 
the  remaining  portion,  and  calculate  by  rule  of  three  how  much  water  must 
be  added  to  dilute  it,  so  that  10  C.C.  shall  be  required  to  neutralise  10  C.C. 
of  the  acid. 

Kj-nmplf.. — 10  C.C.  of  acid  required  8'17  C.C.  of  alkaline  8olution,jind  the 
remainder  of  the  alkaline  solution  measured  160  C.C. 

8-7  :  10  :  :  160  ix 

a:-1839. 

Thus  (183-9  -  160  =  )  239  C.C.  of  water  must  be  added  to  the  160  C.C, 

to  dilute  it  to  the  proper  strength.     Add  then  this  amount  of  water,  and  tost 

it  once  more  to  see  tlmt  there  is  no  mistake.     The  alkaline  solution  does  not 

k(V*p  well,  and  must  bo  re-tested,  if  a  long  time  pa-sses  without  its  lM?ing  u«;<i 

Having  prepared  the  alkaline  solution,  take  a  measured  quantity  of  beer 

*  1  hare  adopted  the  common  constltntlon  nf  citric  ariil.  In  xtattDR  tlie  rtwult  of  thu  inquiry, 
tin?  rumposition  nf  the  acirU  bIiuuM  .ilwajs  be  ^Iveu.  hy  adding  the  nyniljols,  otherwise  «Tr»r 
may  srifHi,  HH  tho  rQinpnuitinns  of  citrir  .ind  tartaric  acids  ire  stated  in  two  or  three  ways.  If  the 
aymbola  are  given,  no  mlatake  is  poasible. 
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(say  10  C.C.),  and  drop  in  the  alkaline  solution  from  the  huretteJ'liU  exact 
neutrality  is  reached.  Then  read  ofl'  the  nuiubora  of  CO.  of  alkalxna  solution 
used  ;  multiply  by  the  coefficient  of  drj*  acetic  acid,  and  the  result  will  be 
the  amount  of  total  acidity  in  the  <|uantity  of  beer  operated  on,  aa  expreaaed 
by  acetic  acid.  By  shilling  the  decimal  point  two  places  to  the  right,  the 
amount  jier  litre  is  given.  To  bring  grammes  per  litre  into  grains  per  ounce, 
nmltijily  by  7U,  and  divide  by  160  ;  or,  what  ia  thu  same  tiling,  multiply  by 
•■437.  If  im  ouneci  has  bctni  taken  instwKl  of  U)  CC,  multiply  the  grammes 
by  15*43  to  bring  the  amount  into  grains. 

If  the  alkaliiio  solution  cannot  bo  made,  dried  carbonate  of  soda  must  be 
used;  weigh  53  grains  {1  c<:iuiv.),  and  dissolve  in  1000  C.C.  ;  1  C.C.  =  '053 
grains,  and  this  is  equivalent  to  '0G3  grains  uf  oxalic  acid.  If  there  is  no 
burette,  then  weigh  100  grains  of  carbonate  of  soda ;  add  portions  gra<lually 
to  the  beer,  and  when  the  beer  is  neutridised,  weigh  the  carbonate  of  soda  re- 
maining.    Then  calculate  by  nile  of  throe. 

Aa  63  is  to  the  equivalent  of  the  acid  sought ;  so  is  the  amount  of  carbonate 
of  soda  used  to  r  ;  z  =  amount  of  acid  in  the  qxiantity  of  bf*  r  ojn'mted  upon. 

The  total  acidity  can  be  di^idetl  into  fixed  and  volatile  by  evapomtiou. 
While  the  totid  acidity  ia  being  determined,  evaporate  another  measured 
(juantity  of  iM'cr  Ut  otie-fourth,  then  ililute  witli  -water,  and  determine  the 
acidity.  The  acetic  acid  being  volatile,  is  ilriven  oft",  and  lactic  and  other 
acids  remain.  Deduct  the  amount  of  alValine  flolution  used  in  tliis  second 
process  from  the  total  amount  iisetl,  and  this  will  give  the  amounts  used  for 
thu  volatile  and  iixed  acidities  respectively ;  exprees  one  in  terms  of  acetic,  the 
other  of  lactic  acitL  11'  the  fixed  acidity  is  very  large,  the  beer  is  not  good,  or 
sulphuric  acid  has  been  added. 

CJenerally  s^iuaking,  the  determinations  of  total  acidity  of  beer  given  in 
books  are  too  great.  I  have  seldom  found  it  to  be  more  than  50  grains  per 
pint,  and  often  less ;  somotimejt  not  more  than  14  or  15  grains. 

4.  V^'fi'Tmine  Anioimt  of  AlcoM. — There  are  various  ways  of  doing  this, 
but  one  of  the  two  following  wiU  be  sulHcient. 

Measure  a  certain  quantity,  say  one  pint,  of  beer,  and  take  the  speciiic 
gravity  at  CO"  or  68°  Fabr.  !«/,  Put  into  a  retort  and  distil  at  least  two- 
thirdri.  Take  the  distillate,  dilute  to  on>;inal  volume  with  distilled  water, 
determine  the  Bpecihc  graAity  at  60"  or  68'*  by  a  proper  instrument,  and  then 
i-efer  to  the  annexed  table  of  specific  gravities^oppositc  the  found  specific 
gravity  the  percentage  of  alc^jhol  is  givL*n  in  volume  (not  in  weight). 

2r^  Then,  to  check  this,  a  plan  devised  by  Mulder  may  be  used.  Take  the 
Ijwr  in  the  retort,  dilute  with  water  to  the  original  volume,  and  take  the 
sjxjcilic  gravity  at  GO*  or  UH'*. 

Then  deduct  the  spcM^ific  gravity  before  the  evapotntion  from  the  specific 
gravity  after  it,  take  the  dilference,  and  deduct  this  from  1000  (the  specific 
gmvity  of  water),  and  look  in  the  table  of  speciiic  gravities  for  the  number 
thus  obtained  ;  oi)j>osito  will  lie  found  the  percentage  of  alcohoL*  The  results 
t)f  thtsse  two  methods  should  be  identical. 

If  there  is  no  retort,  this  second  jdan  may  be  usecl  with  a  common  evapo- 
rating disli,  the  alcohol  being  sulfered  to  escape.  A  cununon  urinometer 
(tested  for  correctneBs  in  the  first  phue  by  immersion  in  distilled  water  at  62° 
rahr.),  msy  b«  employed  for  determining  the  specific  gravity.     This  plan  ia 


L 


*  It  nmy  ho  nuxzUug  at  fimt  to  ae«  how  tlibi  pUn  givm  Uie  result ;  bnt  it  is  iiimple  enoiiRlL 
As  alcoholU  ti^nUr  tliaD  water,  the  evaporation  raines  the  specific  gnvity  in  proportion  to  Uiti 
lou  or  alcohol,  mid  the  gain  of  the  beer  in  niteriflr  gravity  from  the  evaporaUoo  is  exaotly 
«v|(tal  to  tliB  (lepreBsion  in  tpvcific  mvity  which  that  amount  of  alcohol  would  oauoe  if  addcn 
In  [miv  water  equal  id  bulk  to  the  beer  operated  upon. 
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H           very  iLscfid  for  medical  officers;  it  requires  nothing  but  a  uriiiomettir  and         1 

H^           evaporating  dinh.                                                                                                       1 

■ 

Alcohol  {Volume)  accGrding  to  Specific  Gravity, 

M 

lOO  parts. 

Specific  Ortrity. 

100  part*. 

Specific  G  rarity. 

Alcohol 

Water. 

At  68'. 

At  60*. 

Alcohol. 

Water. 

AtM*. 

AtflOV 

62 

38 

0-887 

0-891 

31 

69 

0-954 

0-957 

61 

39 

0-889 

0-893 

30 

70 

0-956 

0-958 

60 

40 

0-892 

0-890 

29 

71 

0-957 

0-960 

69 

41 

0-894 

0-898 

28 

72 

0-959 

0-962 

58 

42 

0-896 

0-900 

27 

73 

0-961 

0-963 

57 

43 

0-899 

0-902 

26 

74 

0-963 

0-965 

56 

44 

0-901 

0-904 

25 

75 

0-965 

0-967 

55 

45 

0-903 

0-906 

24 

76 

0-966 

0-968 

54 

46 

0-905 

0-908 

23 

77 

0-968 

0  070 

53 

47 

0-907 

0-910 

22 

78 

0-970 

0-972 

52 

48 

0-909 

0-912 

21 

79 

0-971 

0-973 

81 

49 

0-912 

0-915 

20 

80 

0-973 

0-974 

i 

50 

50 

0-914 

0-917 

19 

81 

0974 

0-975 

49 

51 

0-917 

0-920 

18 

82 

0-976 

0-977 

48 

52 

0-919 

0-922 

17 

83 

0-977 

0-978 

47 

63 

0-921 

0-924 

16 

84 

0-978 

0-979 

46 

54 

0-923 

0-92G 

15 

85 

0-980 

0-981 

45 

55 

0-925 

0-928 

14 

86 

0-981 

0-982 

44 

56 

0-927 

0-930 

i      13 

87 

0-983 

0-984 

43 

57 

0-930 

0-933 

!     12 

88 

0-985 

0-986 

42 

58 

0-932 

0-935 

i    ^1 

89 

0-986 

0-987 

41 

59 

0-934 

0-937 

10 

90 

0-987 

0-988 

40 

60 

0-936 

0-939 

9 

91 

0-988 

0-989 

39 

61 

0-938 

0-941 

8 

92 

0-989 

0-990 

38 

62 

0'940 

0-943 

7 

93 

0-990 

0-991 

37 

63 

0-942 

0-945 

6 

94 

0-992 

0-992 

36 

64 

0-944 

0-947 

5 

'.95 

0-994 

0-994 

36 

65 

0-94(> 

0-949 

4 

96 

0-995 

0-996 

34 

60 

0-948 

0-951 

3 

97 

0-997 

0-997 

33 

67 

0-950 

0-963 

2 

98 

0-998 

0-998 

32 

68 

0-952 

0-955 

1 

0 

99 

100 

0-999 
I'OOO 

0-999 
1-000 

5.  The  solids  can  be  detf^miined  by  evaporation,  and  the  ash  obtained  by 

incineration  ;  ^iit  medical  nfticen*  will  s^^Idom  have  occasion  to  do  tliia     The 

B[>ecific  ^(ravity  of  tho  dcsaleolioliscfl  beor  pivca  a  sufficiont  apjiroxiniation. 

6.  Tasto  tho  boor  evaporated  to  a  s^Tupy  consiatonce ;  it  should  be  a  pleasant 

bitter. 

^^H                                                       2.  Adulicratifms, 

^^^          1.  Wairr, — Det€ct<Hi  bv  taste  ;  determining  amount  of  alcohol  and  specific 

■           gravity  of  the  beer  free  frc«m  alcohol. 

H                2.  Ah'ohof, — SoWom  added  ;  the  tiuaiilily  of  alcohol  ia  large  in  projmrtion 

H           to  tho  amount  of  extract,  aa  determined  by  the  specific  gravity  after  separa- 

L 

Uon  of  the  alcohol 

■ 

BRBK. 
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3.  Carbofiaie  of  Soda  or  of  Lime  in  order  to  lettsen  Acidity. — Neilhar  adul- 
toration  can  he  dctectud  without  a  chemical  examination.  Evajwrato  beer 
to  a  tliick  extract,  them  put  in  a  retort,  acidulate  with  sulphuric  acid  and 
distil ;  if  an  acetate  of  lime  or  soda  be  present,  acetic  acid  in  large  quantity 
will  pass  over.  The  extract  always  contains  some  acctato,  bat  only  in  small 
quiintity. 

Lime. — E\Tiix)mto  to  dryness  another  portion  of  beer,  incinerate,  difisolvc  in 
weak  acetic  acid,  and  precipitate  by  oxalate  of  ammonia.  In  unadulterated 
beer  the  precipitate  is  moderate  only. 

AVftyw  of  gtjday  for  some  olwuya  exists  in  besr,  iB  detected  with  much  greater 
difhculty,  and  it  will  bo  well  not  to  attempt  this.  Mulder  states  that  the 
presence  of  too  great  a  quantity  of  lactates  may  bo  determinod  by  boiling  the 
beer  with  carbonate  of  zinc,  when  lactate  of  zinc  deposits.* 

4.  Chloride  of  iiodium. — This  is  hardly  an  adulteration,  unless  a  very  large 
quantity  is  added.  Take  a  measured  quantity  of  the  beer  ;  evaporate  to  drj'- 
ness  ;  incinerate  ;  dissolve  in  water,  and  determine  the  chlorine  by  thu  standanl 
solution  of  nitrate  of  silver.     (8oe  Analysis  of  Water.) 

5.  Sulphate  of  Iron. — If  the  lx?er  be  liglit-cohmred,  a  mixture  of  ferricy- 
onide  and  ferrocyonide  of  pot4isiriiuii  (Faraday's  toM.)  may  Iw  addod  at  onre, 
and  will  give  a  precipilaUi  of  Prussian  blue ;  if  the  beer  be  very  il  ark -coloured 
it  must  be  decoloriswl  by  adding  solution  of  diacetate  of  leatl  and  Hltpring. 

Or  cvapomt«  a  portion  of  lieer  to  dryncfis  and  incinceratc  ;  if  any  iron  he 
present  the  ash  is  red  ;  dissolve  in  weak  nitric  acid,  ami  test  with  ferroeyanide 
of  potassium.  Two  grains  of  Hulphatc  of  iron  U>  nine  gallons  of  porter  give 
a  red  ash  (Hassall),  The  aali  of  genuine  porter  is  always  white,  or  greyish 
white  (Ho^soll). 

6.  Stdphuric  acid  is  added  to  clarify  beer,  and  to  give  it  the  hard  flatx>ttr  of 
age.  If  the  beer  bo  pale,  add  a  few  drops  of  hydrochloric  acid,  and  test  with 
chloride  of  bariiun,  A  venj  deiue  precipitate  may  show  that  sulphuric  acid 
has  been  atldud^  but  it  must  be  rememlmred  tluit  tlie  water  used  in  brewing 
may  contain  large  quantities  of  sulphates.  (The  Burton  water  is  rich  in  sul- 
phates.) If  there  be  a  Ittrfje  precipitate,  then  determine  the  acidity  of  the 
i)eer  b«ifore  and  after  evajKiration  ;  if  the  amount  of  tixed  acid  be  found  to  be 
vert/  large,  there  will  be  no  doubt  that  fciOj  has  been  added. 

Mulder  rocommondfl  tlmt  the  extract  of  the  beer  be  heated,  and  tlie  sid* 
phuroufl  acid  gas  which  is  disengaged  led  into  chlorine  water ;  sulphuric  acid 
will  be  found  in  the  chlurino  wat«r,  and  may  be  tested  for  as  usuoL 

7.  Alum. — Evaporate  to  dryness ;  incinerate,  and  proceed  exactly  aa  ui  the 
analysis  of  alum  in  bread. 

8.  Burnt  Sugar— Essentia  blna. — Evaporate  beer  to  extract ;  disstilvc  in 
alcohol ;  evaporate  again  to  extract  and  taste.  According  to  Pappenlieim  tliese 
substances  prevent  the  rogreesivo  metamorphosis  of  the  tiaaues,  and  thus  in- 
jure healUi, 

9.  Ciijmcum — Pepin^rs — Grains  of  Paratiijie. — Evaporate  to  dryness  cart^ 
fidly  :  dissolvo  in  alcohol ;  filter ;  evaporate  very  carefully  to  dryness,  and 
taste  if  there  is  any  pungency.  In  fourteen  out  of  twenty  samples  of  illicit 
b<«er,  Mr  Philiijis  rmind  that  grains  of  paradise  had  iKitm  added. 

10.  A  number  of  otlier  substances  are,  it  is  said,  sometimes  added, — cen- 
tauria,  a>>sinthe,  pyi«thruH,  gentian,  quassia,  aloas,  burnt  chicory.  Tlie  detec- 
tion is  extremely  dilHf-ult^  if  not  impossible,  unless  the  taste  of  the  alcohoUc 
extract  gives  any  indication. 

1 1.  CoeculuH  Indieus, — It  ib  not  known  whether  much  of  this  is  now  used. 


•  D«  U  Bit-r«  (Preitclt  oditioD),  1801,  p.  S63. 
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The  witneases  examined  some  years  apo  (1856)  by  llio  CommittBe  of  the  House 
of  Commous  (Seholelield's)  all  doubted  it ;  a  Luge  quantity  uf  Coa'uhm  indicujs 
is,  however,  aninially  iTii|Mirte(l,  and  no  other  use  is  known.  In  two  instanc^^s 
out  (if  twenty  sj^teciniens  of  adulterated  beer,  analyeed  in  1863  by  Mr  PiiilUps, 
Gocculaa  iwiicitg  was  found  in  larye  quantities. 

For  tlie  detection  of  Picrotoxine,  Henipath  recommends  that  the  beer  be 
Hpst  treated  witli  acetate  of  lead  ;  iiltered  ;  excesa  of  lead  got  rid  of  by  sul- 
phuretted hydrogen  ;  fluiil  evaporated  to  a  small  bulk,  and  niixod  witli  animal 
charcoal  The  charcoal  absorlis  the  pici-otoxine  ;  it  is  boih'd  in  alcohol,  and 
the  alcohol  is  evajtorated  on  slifw  of  gRsa.  Ttio  picrotoxino  crysUiUises  as 
plumose  tufts  of  circular  or  oat-sjiaped  crystals. 

J-)r  Langley  of  Michigan*  rccommenclB  aci<lulaling  the  beer  with  hydro- 
chloric acid  and  agitating  with  ether  ;  the  etherial  solution  j-ields  on  ovajwra- 
tiun  crystals  of  picrotoxine,  Avhich  can  be  tested  by  rubbing  it  with  nitrate 
of  potash  ;  adding  a  drop  uf  sidphuric  acid,  and  then  a  strong  solution  of 
potash  of  soda.  A  bright  reddish-yellow  colour  is  given  if  picrotoxine  be  pre- 
sent. 

A  more  complete,  but  much  longer  pn^cess,  is  given  by  Schmidt,+  who  de- 
tected '04  grains  of  picri>toxine  in  a  bottle  of  booT ;  but  probably  one  of  the 
above  will  bo  sufficient. 

12.  ainjchnhni  or  Nux  Vomieu. — This  is  a  very  uncommon  adulteration,  if 
it  ever  occur.  Add  animal  charcoal  to  the  beer ;  digest  for  twenty-four  hours  ; 
pour  off  beer  ;  boil  tlio  charcoiil  in  alcohol  ;  iilter  ;  evaiK)^!*  one-half;  add  a 
few  drops  of  liquor  pot;LH8,T  autl  tlum  ether ;  agitate  ;  pour  off  ether  and  eva- 
porate to  dryness  j  test  for  strj'chntne  by  tlie  colour  testa  (sulphuric  acid  and 
bichromate  of  ])oUiah,  or  peroxide  of  lead,  or  manganese,  or  permanganate  of 
IKttash). 

1 3.  Tohafco  is  occasionally  used ;  in  twenty  specimens  of  illicit  beer  ex- 
amined in  1863,  by  M>  Phillips  of  the  Inland  Itevenue  Department,  tobacco 
was  found  in  one. 

14.  Pirnc  Add. — Lassaigne  recommends  the  addition  of  subacetate  of  lead 
and  aniiual  charcoal ;  if  the  lx!cr  has  still  a  yellow  colour,  picric  acid  is  present. 
But,  as  Mulder  and  Haasall  observe,  many  \)Qgv»  destitute  of  picric  acid  remain 
yellow.  Pohl  advises  to  add  whit-e  uncombed  wool  ;  if  picric  acid  be  present 
it  sUiina  itw     This  ia  an  uncertain  test 

15.  C'i/fper. — Evaporate  a  portion  of  the  beer  to  dT3moss  ;  incinerate ;  dis- 
solve in  weak  nitric  acid  ;  test  for  copper  by  tlio  insertion  of  a  clean  knife ; 
by  addition  of  ammonia  and  of  ferrocyanide  of  potassium. 

16.  Lead. — Evaporate  a  considerable  ijuaiitity  of  tlie  beer  to  dryness  ;  incine- 
rate ;  dissolve  in  weak  nitric  acid,  and  test  for  lead  as  usual.  (Sec  analysis 
of  Water.) 

Si-B-SkCT!ON   IL — WlKBs, 

Compoeition. 

Ilie  composition  of  wine  is  so  various  that  it  is  difficult  to  give  a  aununary. 
The  following  are  the  chief  ingredients  : — 

1,  Alcohol — From  G  to  25  per  cent  of  volume  of  anhydrous  alcohol  It 
has  been,  however,  stated  tlxat  the  fenneutation  of  the  gi-ape,  when  properly 
done,  cannot  yield  more  thaii  17  per  cent,  and  that  any  amount  bt^yond  tliis 


•  Ohrmicftl  NewH.  6CT>t.  8. 1882. 

t  Schmidt'i  Jahrb.  lfi63,  No.  4,  p.  5  ;  and  Ohwiuail  titw»,  March  1864,  p.  Iffl. 
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is  added.  •    8omo  of  the  finest  wines  do  not  contain  morij  than  G  to  10  per 
cent. 

Per  cent,  of  Alcohol 
(Vulurne). 

Port  {analysed  in  England) 1G'G2+  to  232 

Sherry  (nnalyaed  in  England)^ 16  „  25 

Madeira  (aimlyst'd  in  En^iand),  ....  16'7  „  22 

Marstthi  (analysed  in  Enyhnd),  .         .         .         .16  n  25 

Bordeaux  wines,  red  (mean  of  30  determination}*  of") 

different  sorts :  Chateau  Lafito,  MarjJieau,  Larose,  ^  6*85  „  13 

Barsflc,  St  Emilion,  St  Est^phe,  Ac),       .         .     J 

Bordeaux  wine^*,  whit<;  (mean  of  27  determinations  I  ii  lo.y 

of  sorts :  8auteme,  Barsoc,  Bcixerac^  &c.),         .       /  '* 

Rhone  wines,  red  (Hermitage,   Montpellier,  Fron-  i  q.^  r  ,«.- 

tignau,  &c.), /  '* 

Rouaillon, 11  .,16 

Burgundy,  red  (Beaime,  Mftfou),         ....  7*3  „  14:"5 

„         white  (Cliablis,  Ma^n,  Bejiune),         .         .  8*9  ,,12 

Pyrennean,  9  „  16 

Cbampagnes,     .  5*8  f,  13 

Moeelles, 8  „  13 

Rhine   wines   (Johanuisbcrg,    Hochheimer,    Rudes-  1  ^.^  -.^ 

heiiner,  &c.),  ......        J  " 

Rhine  Hessian  wines  (Niersteiner,  Liebfrauenmilch,  )  ^^.g  ,- 

Oppenheimer,  &c.), J  '' 

Wtirtomherg  wine,     .......  10 

Hungarian  wine, 9*1  „  15 

Italian, .         .14  „  19 

Syria,  Corfu,  Samoa,  Smyrna,  Hebron,  Lebanon,  .13  „  18 

So  various  is  the  amount  of  alcohol  in  wiiies  from  the  same  district,  that  a 
very  general  notion  only  can  l)o  obtained  by  tables,  and  a  sample  of  the  wine 
actually  used  must  genendly  bo  analy!*e<l. 

To  tell  how  much  pure  alcohul  i»  Uikim  in  any  definite  quantity  of  wine, 
measure  the  wine  in  ounces,  and  multiply  it  by  the  percentage  of  alcohol  with 
a  decimal  point  before  it. 

Example. — Wine  drank  being  9  oz.,  and  the  percentage  13,  then  0  x  -13 
-  1*17  oz.  of  absolute  alcohoL 

The  amount  of  alcohol  can  be  dett'tmined  by  distillation  or  evaporation,  as 
given  in  the  section  on  Beer.J  Instruments,  however,  are  requiretl,  which 
indicate  a  less  specific  gravity  than  pure  Mater.  If  the  medical  officer  lias 
only  a  common  urinometer,  the  only  plan  will  be  to  dilute  with  pure  water 
at  CO^,  so  as  to  double  or  (quadruple  the  wine,  and  in  this  way  to  bring  the 
BIM'cific  gravity  above  that  of  water;  then  evaporate  as  URual.  Take  the 
difference  of  the  8]>ecific  gra\'itie8  (before  and  after  evaporation)  ;  deduct  from 
1000,  and  look  in  the  table  (]).  234)  for  the  amount  of  alcohol  in  the  diluted 
wine  ;  by  miUtiplying  the  result  by  2  or  4,  the  percentage  of  alcohol  in  the 
undiluted  wine  is  found. 


*  Mulder  (On  Wine,  p.  166)  quotes  Guijal  to  the  effect  that  pnre  port  never  contAitw  mr>re 
thnn  12"75  per  ri^nt  of  pnre  alcohol;  but  Mulder  doubt8  thU.  DrGormnu  aXxXed  berore  th« 
ParliAnientary  CuiiiinittM  that  pure  ibemr  never  coDtaiiu  more  than  12  p«r  cent  of  alcohol, 
and  that  ti  or  8  gallons  of  brandy  are  added  to  108  gallons  of  sherry. 

t  Some  port  used  in  the  Quwn's  cstabliahment  contains  only  le'tiS,  and  the  highest  percent- 
age i«18'8  iHofmann).    The  aherry  contains  only  16  per  cent.,  and  the  claret  6-85  to  /percent 

X  Geissler^B  vaporiroet^r  is  on  exceUvnt  plan  when  there  an  mnny  nnalyses  to  be  made,  but 
the  inttrumcnt  is  toe  delicate  to  be  carried  about. 
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2.  Eihera. — CEuajithic^  citric,  lualic,  tartaric,  raceiuic,  acetic,  butyric, 
caprylic,  caproic,  pelar^onic.  Tho  "  b»ni<iuet "  of  wiiiL*  is  partly  owing  to  the 
etliers — partly,  it  is  said,  to  extractive  niatt«ir8. 

TIic  only  mode  of  detemiining  tho  ethers  is  by  fractional  distillation,  i.f*.^ 
^^y  distilling  small  portions  at  a  very  low  teniperatnre,  so  as  to  get  over  the 
others  more  volatile  tlian  alcohol,  then  to  distil  the  alcohol,  and  th^n  to 
carry  the  heat  higher,  so  as  to  got  tlie  ethers  (if  any)  less  volatile  than  alcohoL 
There  is  also  a  bttlQ  aldehyde  and  amylic  alcoliol  in  wine. 

3.  Allmmhioua  Matit^m — K^tmrtive  Cfihmrhjtj  Mtiiter. — Tlie  quantity  of 
albumen  is  not  grciit ;  tho  extractives  and  colouring  matter  vary  in  amount. 
Tho  colouring  mattt^r  is  derived  from  the  skins;  it  is  natumlly  gninnish  or 
blue,  and  is  made  rwl  by  the  free  acids  of  wine.  Tlio  bluish  tint  of  some 
Burgundy  wines  is  owing,  acconling  to  Mulder,  to  the  very  small  amount  of 
acetic  add  which  these  wines  contain.  It  is,  acconling  to  Ilatilliat,  composed 
of  two  matters — Rosite  and  Pxirpuritt*.  With  age  changes  occur  in  tho  exti 
tive  matters  ;  some  of  it  falls  (ajiothema),  esiKJcially  in  combination  with 
tannic  acid,  and  the  wine  becomes  j>ale  and  loss  astringent. 

4.  Swjar  exists  in  varying  amounts,  and  in  the  form  for  tho  most  port  of, 
fruit  sugar.  Sherry  generally  contains  sugar,  but  not  always  ;  it  averages  8- 
grains  per  oujice,*  and  appears  to  h<^  highest  in  the  home  sherries,  ivml  least 
in  Amontillado  and  ^fanzanilla.  In  Madeira  it  varies  from  6  to  66  grains 
I>er  ounc^  ;  in  ^Marsala  a  little  less ;  in  port,  from  1 6  to  34  graina  per  ounce, , 
being  apparently  greatest  in  tho  finest  Tuine.  In  chami\agne  it  amounts  ta' 
from  6  lo  2^:^  grains,  the  average  being  about  24  grains.  In  the  clarets,  Bur- 
gundy, Khine,  and  Moselle  wines,  it  is  absent,  or  in  small  amcfunt. 

The  amount  of  sugar  is  bej*t  determined  by  the  saccharimeter.  If  the  copper 
solution  lie  usud,  the  colouring  matter  is  acted  on  by  tlie  alkidi  of  the  copper 
solution,  and  interferes  ivith  the  appreciation  of  the.  change  of  tint,  and  must  bo 
got  rid  of  by  acetate  of  lead  only,  animal  charcoal,  boiling,  and  filtering.  If  luiy 
aubstiinco  exiHta  which  is  still  turned  green  by  the  alkali  of  the  copper  solution, 
tho  wine  must  be  neutralised,  evaporated  to  dryness,  and  the  sugar  disnolved. 
As  a  nde,  the  copper  solution  em]Joye<l  directly  with  wine  gives  often  Jt  per 
cent  too  much  sugar  (Fehling),  and  a  correction  to  this  amount  should  be  made. 

5.  Fat. — A  small  amount  exists  iji  some  wine. 

6.  Free  AcitU, — Wine  is  acid  from  free  acids  anil  from  acid  salts,  as  the 
bitartrate  of  potash.  The  principal  acids  are  i-aeemic,  t;irtaric,  acetic,  malic, 
tannic  (in  small  quantities),  glncic,  formic  (?),  lactic  (?),  carbonic  and  fatty 
acids.  Some  acids  are  volatile  besides  tho  acetic,  but  it  does  not  seem  quite 
certain  what  they  are.  The*  tannic  acid  is  derived  from  the  skins ;  it  is  in 
greatest  amount  in  new  port  \viiie ;  it  is  trifling  in  Madeira  and  tho  Rhine 
wines;  it  in  present  in  all  wliito  and  moat  red-fniit  winea,'except  champjignt*. 
The  tannic  acid  on  keeping  jtrecipitatcs  with  some  extractive  and  colouring 
matter  (ai>otheraa  of  tannic  acid). 

7.  DeiortninatioH  of  the  Fit^e  AeuHttj. — This  ifl  done  by  tho  alkaline  solu- 
tion, as  described  in  the  section  on  Beer,  or  if  this  is  not  procurable,  the  dried 
carbonate  of  soda  con  bo  nsod.  Tho  free  acidity  is  generally  reckomxl  as 
crystallised  tartaric  acid,  lliore  is  both  Hxed  and  volatib^  acidity,  but  the 
relative  amount  of  the  two  has  not  yet  been  satisfiictorily  determined. 

The  amount  of  free  acidity  varies  greatly  even  in  the  same  kind  of  wines  ; 
the  lea6t  acid  winee  are  sherry,  port,  clianijMigne,  the  best  claret,  and  Madeira; 
the  more  acid  wines  are  iSurgundy,  Rhine  wine,  Moaella  (Bencc  Jones).  The 
amount  of  free  acid  in  good  claret  is  equal  to  2  to  4  grains  per  ounce  of 
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LiirUiric  acid  ;  in  oominon  clarets,  and  in  Beaojolais,  it  may  bo  4  to  C  graina, 
and  ill  aome  extremely  acid  wines  it  nmy  be  even  more  than  this.  In  the 
best  champagnes  it  is  2  to  3  grains  usually;  but  it  has  been  known  to  reach 
in  oxcellcnt  champagne  1*12  per  cent.,  or  4*8  grains  per  ounce.*  In  port 
it  averages  2  to  2 J  grains,  but  may  reach  4  grains;  in  sherry,  1|  to  2^ 
grains ;  in  thn  Uhinc  wines,  3J  to  4  or  6  grains. 

The  taste  of  wine  does  not  depend  on,  but  yet  is  somewhat  influenced  by  the 
degree  of  acidity.  Still  tlie  ta«te  and  juice  of  a  wine  can  never  bo  judged  of 
by  the  acidity.  Mr  tJriftint  states  that  good-tasted  wine  contains  from  \'S7 
to  2  8  grains  of  cryHtjiUittLHl  tartaric  acid  per  ounce  ;  that  if  it  contains  loss  than 
1*87  grains  it  tastes  tlat;  that  if  more  thiui  3  grains  per  ounce,  tlie  wine  Is 
too  acid  to  be  agi-eeable  ;  if  more  than  4  37  gniins  per  ounce,  it  is  too  acid  to 
be  drunk.     These  numbt^rs  are  rather  lower  than  I  should  have  supposed. 

It  seems  to  be  of  great  impt>rtance  to  determine  the  free  acidity  of  wine,  as 
doubtless,  not  only  in  health,  tmt  in  many  diaeasos,  the  supply  of  acid  to  the 
system  may  be  a  thin^  to  W  desiiwl  or  prevented,  and  we  can  never  treat 
disease  properly  withtuit  knowing  what  we  are  giving. 

8.  Sa/tif. — The  salts  conwst  of  bitartrato  of  i>otiiah,  tartrate  of  limo  and 
soda,  suljjhate  of  potash,  a  little  phuspliuto  of  lime  mui  magnesia,  chloiide  of 
sodium,  and  iron.  The  magnesia  is  in  larger  amount  tlmu  the  liniti,  and 
exists  sometimes  as  nialate  and  acetate.  A  little  manganese  and  coppor  liave 
been  sometimes  found.  In  Khijio  wine  a  little  ammonia  is  found  (Mulder). 
ITie  total  amount  of  salts  is  1  to  '3  per  cent.,  j'.c.,  about  9  to  26  grains  per 
pint,  or  ^  to  1  ^  grains  per  ounce.  The  salts  can  only  be  detected  by  eva|H>- 
ration  an<l  ignition. 

The  total  solids  in  wine  vary  from  3  to  14  i>er  cent.,  or  in  some  of  the  rich 
liqueur-like  wines  to  more.  The  specific  gravity  depends  upon  the  animmt  of 
alcohol  and  of  solids,  and  varies  from  *973  to  1*002  or  more.  An  approxi- 
mate notion  can  bo  formed  of  the  total  solids  by  taking  the  specific  gravity, 
after  driving  off  the  alcohol  by  evajwration,  and  then  replacing  the  water  (see 
Beer,  p.  231). 

The  quality  of  wine  can  be  best  determined  by  noting  the  colour,  trans- 
|iareiicy,  and  taste  (the  taste  or  bouquet  of  wine  is  given  partly  by  the  others, 
|»artly  by  extractive  matters),  and  then  determining  the  following  puinta  : — 

(1.)  The  amount  of  solids  as  given  by  the  specific  gravity  after  the  elimina- 
tion of  the  alcohol.  In  the  best  clarets,  before  the  loss  of  alcohol,  the  Bjiotufic 
gravity  is  very  nearly  that  of  water.  In  some  claret  used  in  tlie  Queen's  esta>»- 
lisliment,  and  analysed  by  Dr  llol'mann,  the  sjiecific  gravity  was  •991*52.  la 
inierior  clarets  it  is  as  low  as  "995.  The  low  specific  gravity  shows  that 
alcohol  has  been  ailded,  or  that  the  solids  are  in  small  amount. 

(2.)  The  amount  of  alcohol ;  a  very  small  amount  may  show  tho  addition 
of  water ;  a  large  amount  tlie  addition  of  spirits. 

(3.)  The  amount  of  free  acidity.  This  is  an  important  point,  as  it  seems 
clear  that  some  persons  (especially  tho  sick)  do  not  readily  digest  a  large 
amount  of  acid  and  acid  salts. 

(4.)  The  amount  of  sugar.  The  boat  mode  of  determining  this  has  beam 
already  noticed. 

(.'>.)  It  may  be  soroetimefi  useful  to  determine  tho  amount  and  kind  of 
ethers  by  fractional  distillation. 

Excessive  acidity  of  wine  cjm  be  corrected  by  adding  neutral  tartrate  of 
potash.     Milk  is  also  often  used.     The  addition  of  the  carbonated  alkalies,  or 


*  Thii  was  the  cam  In  Mme  eh&mpagn«  exftTuinod  Iw  Dr  Hofhuum. 
t  Rcjwrt  un  CheAp  Wine,  by  R.  Dnutt,  M.D.,  p.  178. 
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of  chalk,  alters  the  boui^uet  of  Iho  wine.  AVhen  win©  becomes  stringy,  in 
which  coso  acetic  and  Lictic  acids  aro  formed,  it  may  he  improved  by  luldiny 
a  little  tea  ;  about  1  ounce  of  tea  boiletl  in  2  quarts  of  water  should  be  adiU^i 
to  about  40  gallons  of  wine.  Bitter  wine  ia  treated  wit}i  hard  water  or  sul- 
phur ;  bad  smelling  wine  witli  charcoal ;  too  astringent  wine  with  gelatine ; 
wine  which  tastes  of  the  cask  with  olive  oil 

Adulterations  of  Wine. 

1.  Wotn'. — Known  by  taste  ;  amount  of  alcohol ;  specific  gravity  after 
oliniination  of  alcohol. 

2.  DiiitiUfd  Spirits, — Known  by  determining  the  amount  of  alcohol ;  the 
normtd  j>erceutage  of  the  particular  kind  of  wine  being  known.  By  fractional 
ilistillations  the  peculiar-smclUug  fusel  oils  may  be  obtained  ;  or  merely  nib- 
bing some  of  the  wine  on  the  hand,  and  letting  it  evaporate,  may  enable  the 
smell  of  thfso  ethers  to  bo  pereeivod. 

3.  Artifii^ial  Colouring  Matters, — There  are  no  good  methods  of  recognising 
these  matters  ;  salts  of  lead,  ammonia,  and  sulphide  of  ammonium,  alum,  and 
carbonate  of  potash,  or  ammonia,  salts  of  tin,  hare  been  used  as  re-agcrits. 
The  most  Useful  test  appears  to  Iw  tliis  :  add  to  the  wine  alwut  ^th  volume  of 
strong  solution  of  alum  ;  stir  well,  and  then  add  alxuit  an  equal  ijufintity  of 
strong  wdution  of  carboiuite  nl'  amuMunu  ;  tlie  natural  colouring  niiiLU'r  of  the 
wino  when  thro^NTi  dowp  in  this  way  1ms  a  greenish  or  dirty  bluish -grrtin 
colour,  Imt  there  is  no  tinge  of  red ;  logwood  and  several  other  abnormid 
colours  liavt*  a  distinct  rod  or  purplish  tinU* 

4.  Lime  Salts. — The  so-called  "  platrage"  of  wines  consists  in  the  addition 
of  \\  ttito  71b  of  aniixtureofsulidiate  of  lime  (80  parts),  carbonate  of  lime  (12), 
quicklime  and  sulphide  and  cldoride  of  cidcium  {8  parts)  to  1  hectolitre  of 
wine.  Sulphate  of  lime  dissolves  in  large  proportion,  and  then  interchauges 
with  the  chloride  of  potassium,  and  chloride  of  calcium  and  suljihiit**  of  potash 
are  formed.  The  clialk  forms  acetate  and  tartrate  of  lime.  The  proportion  of 
lime  salts  is  then  verj'  large.  Tlio  only  precise  way  of  detecting  this  adulttv 
ration  ia  by  evaporating  to  dr\*ness,  incinerating,  and  determining  the  amount 
of  lime.  But  the  following  method  is  short^^r,  ami  will  yciieniHy  answer. 
The  natui-al  lime  salts  of  wine  are  tartrate  and  sulphatt^ ;  wIrji  hnie  is  added 
an  acetate  of  lime  is  formed-  Evnporato  the  wine  to  ji^lh ;  add  twice  the 
bulk  of  strong  alcohol  ;  the  acefaito  of  lime  is  dissfdved,  hut  not  the  Ktdphato 
or  tartrate ;  filtor  and  test  with  oxalate  of  ammonia ;  if  a  large  precipitate 
occur,  lime  has  probably  been  added. 

5.  Tannin  may  be  detected  eitlier  by  chloride  of  iron  or  by  adding  gehitine. 
But  us  tannin  exists  nalumlly  in  moat  of  the  red  wines  (Port,  Beaune, 
Roussillon,  Itonnitage,  Ac),  the  question  becomes  often  one  of  quantity. 
The  amount  of  tannin  can  be  estiinated  by  diyiug  the  tannogelatine  (100 
grains  contain  40  of  tannin). 

6.  Alum. — This  is  detected  precisely  in  the  same  manner  as  in  bread. 
Evaporate  a  pint  of  the  wine  to  dryness ;  incinerate,  and  then  proceed  as 
directed  in  bread. 

7.  Lead. — Evaporate  to  dryness  and  incinerate;  dissolve  in  dilute  nitric 
acid,  and  test  as  directed  under  the  ht^ad  of  Watkr. 

8.  Copper, — Decolorise  with  animal  charcoal,  and  test  at  once  with  fer- 
rocyanido  of  potassium. 

9.  Cider  and  Ferry. — Evaporate  wine,  and  Uie  peculiar  smell  of  the  liquids 
will  bo  perceived. 
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Port  wine,  as  EsoliJ  in  the  mai'ket,  is  staUMl  to  be  q  mixture  of  true  Port, 
Marsalii,  Bonleaux,  and  Cnpo  ^vin«fl  ^rith  brandy.  Interior  kinds  arc  still 
more  highlyiulultorated  \nth  logwood,  catechu,  prune  juico,auda  little  soudal- 
wootl  and  alum. 

Wtue  as  an  Article  of  Dirt, 

So  complex  and  ao  varjTiig  is  the  compo^iition  of  many  kinds  of  wine,  tliat 
it  seems  almost  impossible  to  nuike  any  statements  which  shall  bo  nppliL'abIc 
to  all  sorts.  But  it  is  clear  that  wine  contains,  besidBs  alcohol  aiul  etliers, 
several  substances  of  great  value  as  articles  of  diet, — viz.,  some  albuminous 
substances,  murh  sugar  in  some  wines,  and  other  carljo-liydmtes,  and  abundiint 
saltw.  The  c(»miuon  experience  of  notions  seems  to  prove  tliftt  the  eniiiloynient 
of  wino  in  moiloration  is  \iseful  as  well  as  a;^eable.  Whether  it  is  that  the 
amount  of  alcohol  is  small,  or  whether  the  alcohol  )«'  itself,  in  someway, 
different  from  that  prepuretl  by  distiUatii^tn,  or  wliether  the  co-e3uatence  of 
carl)o-hydrat<?e  and  of  salts  mtHlifies  its  action,  certain  it  is  tliat  the  moderate 
use  of  wine,  which  is  not  too  rich  in  alcolml,  does  not  seem  to  Iwul  to  those 
profound  alterations  of  the  molecular  courititution  of  orpnns  wliich  follow  the 
use  of  spirits,  even  when  nut  taken  hirgely.  Considering  the  large  amounts 
of  vegetable  salts  wliicli  most  urines  coniiin,  it  may  rea.sonalily  l>e  «ni)pi>.-*ed 
that  they  play  no  \mimportint  jwirt  in  giving  diet^jtic  value  to  wine.  Indeed, 
it  is  quite  certain  tliat,  in  one  point  of  ^new,  they  are  most  valuable  ;  they  an: 
highly  anti-scorbutic,  and  llie  jirguments  of  Lind  and  Millespie,  for  the  intro- 
"luetion  of  red  wine  into  the  royal  navy  instead  of  spirits,  have  been  completely 
justified  in  our  own  time  by  l>oth  French  and  English  experience.  It  is  now 
certain  that  with  the  same  diet,  but  giving  in  one  case  red  wine,  in  another 
rum,  the  persons  on  the  latter  system  will  become  scorbutic  long  before  those 
who  take  the  wine.  Tliis  is  a  most  important  fact,  and  in  a  campaign,  the 
issno  of  red  wines  should  never  be  omitted. 

To  define  precisely  what  is  modenition  in  the  use  of  wine  is  as  impos8il>lo 
as  in  the  case  of  beer ;  that  most  persona,  even  in  these  days  of  exjmiiarative 
temjwrance,  tdce  too  much  is  higlily  probable,  Aft^^r  iill,  a  puint  of  tliis  kind 
must  be  settled  by  iudi\idual  exporienc^i.  The  great  object  should  Imj  to  dia 
courage  the  use  of  the  strong  wines  (15  to  23  per  cent,  of  alcohol),  and  to 
encourage  the  use  of  the  weak  wines  (G  to  10  \wi  cent,  of  idcohol).  There  is, 
of  course,  no  doubt  that  wine  is  unnecessary  as  an  article  of  diet,  and  many 
persons  are  much  better  without  it. 


Sub-Sbction  III. — Spirits. 
CompositivH  vj  Splrih. 
The  following  table  gives  the  chief  points  of  importance  : — * 


Name. 

Sp.  Or. 

Akobol. 
percent. 

Holids, 

per 
cent. 

Aah, 
percent 

Acidity 

{K?r  ounce, 

uUrtaric 
ncid. 

per  cent. 

Bmndy,    .     . 
Gin,     .     .     . 
Whisky,  .    . 
Rum,  .     .    . 

*929--934 
■930- -944 
■9 15- -920 
•874-*926 

5(^-60 
49-00 
50-60 
60-77 

1-2 
■2 
•6 

1- 

•05  to -2 
•I 
trace 
•1 

1  groin 
0-2 
0-2 
0-5 

0 or traces 

1 
0 
0 

•  TbU  taMe  U  cWefly  lakun  from  Beace  Jonen'  "ObMrvntious  :"  '•  Ai»pei»dii  li>  MnWer  mi 
Wine,"  p.  380  ;  and  fnjni  HasHall's  '*  Food  mid  Ad  u  I K  rati  on"."  p.  615. 
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Brandy  contaiiiH  also  (I'liautliic  ether,  acetic,  but)Tic,  and  valerianic  ethers. 
A  little  tiiniiiii  and  cuiouriiig  mutter  rruiri  the  e4usk,  ur  irom  cuniniel,  arc  also 
present  If  sugar  h  present  in  aiiy<iuantity,  it  must  have  been  added.  The 
inferior  kinds  of  luimdy,  pixijiarud  i'roiii  potatoes  as  well  us  grain,  contain 
potato  fu8cl-oiI.  Hum  contains  a  good  deal  of  liutjTic  etlier,  to  wliich  tlio 
aroma  is  chiefly  o\ving.  Gin,  besides  containing  the  oil  of  juniper,  is  flavourod 
with  vorioiiB  aromatic  subtttances, — as  VaUimiis  aromutirm,  coriondoj,  carda- 
moms, cinnamon^  ulmond-cako,  and  orango-pe<:l ;  Cayenne  is  often  added. 
Whisky  often  derives  a  ]>eculiar  llavoiir  from  the  malt  l:)eing  dried  over  peat 
tires,  <ir  by  the  direct  impregnation  of  peat  smoke.* 

Spiri^if  as  an  Article  of  Dwt/or  Uealihtf  Persofut, 

Three  sets  of  arguments  have  been  used  in  discussing  this  question,  drawn, 
namely,  from — 

1.  The  phyaiologicjil  action  of  alcohol. 

2.  Experience  of  its  uao  or  abuse. 

3.  Motul  considerations. 
To  the  last  point  I  shall  not  farther  alhide,  for  thougli  I  do  not  underrate 

the  gwjat  wcigiit  of  the  argument  dmwn  from  the  misery  wliich  the  u.so  uf 
alcohol  produces, — a  miser)'  so  great  tlmt  it  may  truly  be  said,  that  if  alcohol 
were  unknown,  half  tlie  sin  and  a  large  part  of  the  poverty  and  unliappinese 
would  disapi>ear  from  tlie  %vorM, — yet  this  part  of  the  subject  is  so  ubvioua; 
that  I  do  not  wLsh  to  occupy  space  with  it.  To  my  mind,  however,  the  argu- 
ments whic^h  are  strongest  for  total  abstinence  are  dniwn  from  this  class.  Nor 
does  any  one  entertjiin  a  moment's  doubt  tltat  the  effect  of  iiitemj>erance  iu 
any  idcoholic  beverage  is  to  cause  prrtuatupe  old  age,  to  produce  or  [iredisposo 
to  numerous  tliseasea,  and  to  lessen  tlio  nhauce  of  Uving  very  greatly.  Tlio 
tjiblo  given  l>eIow,+  tak6n  from  Neiaou's  **  Vital  Statistics,"  puts  this  in  a 
strong  light 


*  It  mAy  l>o  worth  while  to  give  tho  nnmea  of  tioiiic  uf  the  di^tillod  Kpirita  used  iu  different 
parta  of  the  world,  as  Ui«  army  snrgeon  may  meet  with  them  in  tho  fourse  of  service  :  — 
yatlonji  b;  wliotn  vmptojvd. 
Hiudiu,  Malaya,  kc, 
Grerks,  Turk*,  Ac, 

Hiuduji, 

,,        (MahnittasJ, 
„        <SikkinO, 

ChioeM, 

Jfljnnese,        .... 
Pacific  Islandeni,     .... 
Mcxioaiu,       .... 
South  Americana, 

Tartan, 

RitssJBUit  and  Poles, 

Abyss  Uiiaiifl, 

t  Effects  of  Intemperanoe,  Noiaon's  "  Vital  Statistics,"  p.  217,  rf  m^  •  — 

Ratio  par  ont.  fivm  tkc  undfr-meniiviMd  Cawtet,  to  DetUhtfrom  aU  OtuMS, 


Nuinc 

ObtaliiFil  froin 

Arnick. 

Rii:i}  or  Areca-nat. 

Kakt 

Riott. 

Toddy. 

Cocoa-nut. 

Bojah. 

Ekusine  Coroctua. 

Mnrwa. 

Samshoo. 

RiL«. 

SAcie. 

... 

Kawa. 

Macro  piper. 

Pulque. 

AgnvB. 
Maiie. 

Chica. 

Koumiss. 

Marefl'  milk. 

VtMjki . 

PoUto. 

Tallah. 

MUIet. 

Catue  of  Death. 

1M7. 

QothaUfc 
Office. 

SL-utUftb         Intempenla 
Widows-  Fund.           Uvea 

H«ad  disiuuM, 

Digestive  orKiuts  (Mpet:i»Ily  thus*    ) 

of  the  liTi-rJ, f 

Rospimtoiy  organa,       .... 

Total  of  above  three  daiMt, 

y-no 

6-240 
33150 

15176 
8-377 
27-84S 

20-720 
11^4 
S3it70 

2710 

23*8 

22-«8 

4D10Q 

61 -SW 

W-890 

73*38 

8P1K1TS. 
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Tfit  PhffmoliMjictMi  Action  of  AlroM,  taken  as  an  Artick  nf  Diet,  ami  not 
in  Poi^n/noua  Doifuf. 

Any  pliyHiulogical  argiuncnts  for  the  tiso  or  dkuae  of  spirits,  or  of  alcoholic 
beverages  guuorally,  rwjuire  to  be  usod  vrith  caution,  as  our  kuowlotlgo  of  the 
physiological  aition  of  even  i)iiro  ulw)lioI,  niucli  luore  of  tho  ulcuhulic  beve- 
rages, iff  imperfect.     The  lolluwing  is  u  brief  summary. 

When  taken  into  the  body,  jilcohol  in  either  not  deatroyed  at  all,  or  is  eo 
(inly  in  small  |»art.*  It  is  eliminjitetl  by  the  lungs  chieHy,  by  the  skin  in  a 
less  degree,  and  by  the  kidneys  in  a  small  utuouut ;  it  has  been  surmised  that 
it  may  pass  out  by  the  bowels  without  ahsoq^lion,  but  exact  experiments  are 
still  wanting.  At  the  same  time,  it  seems  extremely  likely  that  the  absorp- 
tion has  its  limits. 

1.  On  tfie  Sfouiac/i. — In  very  small  quantities  it  appears  to  aid  digc«ition  ; 
in  larger  amount  it  checks  it,  i-edduus  the  mucous  membrane,  and  pro4iuces 
the  **  chronic  catarrhid  condition"  of  Wilson  Fox,  viz.,  increase  of  the  con- 
nective tissue  between  tlie  glands ;  fatty  and  cystic  degeneration  of  the  cou- 
t«nta  of  the  glands,  and,  finally,  more  or  less  atrophy  and  disappcyinuieo  of 
these  parts.t     Taken  habitually  in  latge  quantities,  it  lessens  appi^tite. 

2,  On  the  Licer. — The  action  of  small  (juiuitities  on  the  amount  of  l)ile  or 
fdyoogenic  substances,  or  on  the  other  cheuiicnl  conditions  of  the  liver,  is  not 
known.  Api)Uod  directly  to  the  liver  by  injection  into  the  ]X)rtal  vein,  it 
increases  the  amount  of  sugar  (llarley).  Taken  daily  in  large  quantities,  it 
causes  either  enlargement  of  the  organ  by  jiroducing  albuminoid  and  fatty 
deposit,  or  it  causes  at  once,  or  follo^ving  enlargement,  incrcjiso  of  connective 
tissue,  and  finally,  contraction  of  Glisson's  caimde,  and  atrophy  of  the  portal 
canals  and  cells,  by  the  prcasure  of  a  shrinking  exudation  (?).  llie  exact 
amount  necessaiy  to  produce  theae  changes  in  the  liver  and  stomach  has  not 
yet  been  tixed  with  precision. 

It  tbuM  appean  tliat  the  intemperate  have  a  mach  greater  mortality  from  bead  aud  dit^estive 
(UneasM  thui  other  clasaes. 

In  ictemperate  pentons  the  mortality  at  21-30  years  of  a^  is  five  times  that  of  the  tenipc- 
rat«  :  from  80-40  it  is  four  times  as  great.    It  becomes  grmduoUy  leas. 

Ad  Inttinpentc  person'*  chaow 
of  llrtTiK  ii, 


A  Teniiwinto  ^icraon's  chance 

of  tlvlDg  bi, 
At  20  =44-2    years. 
„  30  =  36-5        „ 
,,  40  =  28-8        „ 
.,50  =  21-25      „ 
„»»  =  14-285    „ 


At  20  =  16*6  years. 

,,  30  =  13-a    „ 
„40:=n-«    „ 

„  50  =  10-8     „ 
,.m=   8-9     „ 


All  Uiejte  diMuctions  appear  to  be  dravm  frora  observatioiu  on  357  penjona  with  6111-5  y&ars 
of  lifo.    Tht*  factti  uoonecled  with  these  penona  are  weU  aiithenticate^l,  but  the  Dumber  is  small. 
The  average  duration  of  life  after  the  uommenoement  of  the  habits  of  intemperfttice  la— 
Among  meiihanics,  working  and  Ubotuing  men^  ...        18  years. 

„        traflcn,  dealen,  and  merchants, 17    ;» 

„        prnfessionaJ  men  tuitl  gentlenien.  15    ,, 

,,        females, 1^    t* 

Those  who  are  Intemperate  on  spirits  have  a  greater  mortiility  than  those  intemperate  on  l»r*'r. 
Those  who  are  intemf^ratc  on  spirits  and  mer  have  a  sligb'Uy  greater  mortality  than  thuae 
intempetmte  on  only  spirits  or  beer,  but  th«  dlffereno*  is  immaterial. 

■ortallty  per  Ad  num. 
Bpiril  ilrinkers,         ....        S-flOC  per  cent,  (nearly  60  per  10001 
Bwr  drinkem,  ....         4'597  fwr  cent,  (nearly  4*1  per  lOOOi. 

8])irit  and  beer  flrinkers,  6194  twr  cent,  (nearly  62  per  1000). 

*  The  exuerimcnU  of  Percy,  Mosing,  and  of  Perrin.  Lallemand,  and  Duroy,  eeem  to  me  not 
to  be  invalniatetl  ^ly  the  criticism  of  Baudot.  From  pathological  cases  there  ts  also  evidence  of 
the  retention  of  alcohol  in  the  brain  and  nenoiis  flniiU  for  a  Icmg  time, 

■f  11»e»o  ohnngM  nrv  now  cmisiilorHl  by  Wilson  Fux  lo  Iw  clL'titfly  allie«l  with  those  occurring; 
In  cirrhosifl  of  the  liver,  ami  in  the  cnntmcte<l  and  indurated  kidney.  Dr  Fox  ioforms  ma  that 
the  BMf^M-iatioii  ^f  those  cnndilioiui  in  theae  oigana  "  has  been  before  him  with  romarkahle  fre- 
'Hioncy." 
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3.  On  the  Sjffeen. — Its  at-tiou  ia  not  known. 

4.  On  the  Luttffg, — Any  quantity  lessens  the  amount  of  carbonic  aciil  (and 
of  watery  vapour  t)  in  tho  air  of  expiration,  ami  this  is  pmlmhly  tnie  of  all 
Uio  ttlcoholic  beverages,*  though  tlieiti  are  sonifl  discrepancies  in  experiment'^ 
^rith  different  kiniia  of  BpiriU  (E.  ymith).  In  Inrgcr  quantities  habitually 
taken  it  also  alters  the  molecular  constitution  of  the  limgs,  as  chronic  bron- 
chitis and  lobar  eraphyaema  are  certainly  more  common  in  those  who  take 
much  alcohol. 

5.  On  the  Heart — It  increases  at  first  the  force  an*!  sometimes  the  fre- 
quency of  the  pulse,  but  eventually  greatly  lessens  it  In  largo  (juantities  habi- 
timlly  taken  it  perhaps  alters  molecular  constitution,  and  tuut-ts  to  the  deposit 
or  the  fonuation  of  fat,  aa  well  as  perhaps  to  olhor  parenchymatous  changes. 

G.  Oii  the  Blood-Vcssi-U. — It  causes  general  turgescence,  especially  of  thw 
skin,  BpjMirently  from  a  aort  of  paralysing  action  on  the  nerves  of  the  small 
arteries. 

7.  Oh  the  Blood, — The  amount  of  fat  is  either  increased,  or  it  is  more  visi- 
ble.    The  chemical  changta  in  the  blood  are  jmrtially  arrestwLf 

8.  On  the  Nervviitt  St/Nlem. — In  some  persons  it  acts  at  once  as  an  amea- 
thctic,  Ic-ssening  the  rapidity  of  impressions,  the  power  of  thought^  and  the 
perfection  of  the  senses.  In  <aher  cases  it  seems  to  cause  increased  rapidity 
of  thought*  imd.  excites  imagijiation,  but  even  here  the  power  of  control  over 
a  train  of  thought  is  lessened.  In  no  case  does  it  seem  to  increase  accuracy  of 
sight ;  nor  is  there  any  good  evidence  that  it  quickena  hearing,  taste,  smell,  or 
toucli.  In  almost  all  cases  moderate  quantities  cause  a  feeling  of  comfort  and 
exhilaration,  which  ensues  so  quickly  as  to  moku  it  probable  the  local  action 
on  the  nerves  of  the  «t<imach  has  at  first  sonHdhJug  to  do  with  thia  After- 
wards the  increased  action  of  the  heart  may  have  an  etfect  Difterent  ainrita 
act  differently  on  the  nervous  system,  owing  probably  to  the  prei?ence  i»f  the 
ethers ;  some,  as  samshoo  and  raki,  protluce  groat  excitement,  followed  by 
profound  torpor  and  depression.  Abwiuthe  is  also  especially  hurtful,  ai»i«i- 
rently  from  the  presence  of  the  essential  oils  of  anise,  absinthe,  and  angelica, 
as  well  aa  fi*om  the  large  amount  of  alcohol  It  apjjeai-s  Umt  the  properties 
are  somewhat  different  accortling  to  the  manner  in  wliieh  water  is  mixed  with 
the  absinthe,  i.e.,  sudtlenly  or  slowly  ;  in  the  liittir  case,  the  particles  of  the 
absinthe  are  more  dtWded,  arc  absorbed  more  easily,  and  produce  greater 
effects. 

y.  Oji  the  Muscular  Si/sfem. — Voluntary  muscidar  power  seems  to  be  less- 
ened, and  this  is  most  marke<l  when  a  large  amount  of  alcohol  is  taken  at 
once  ;  tlie  finer  combined  movements  are  less  jierfectly  matle.  Wlicther  this 
is  by  diifct  action  on  the  muscular  fibres,  or  by  the  influence  on  the  nenx's, 
is  not  certain. 

10.  On  the  Metamorphoets  of  Tismw. — This  is  le^iscnod,  as  is  evidenced  by 
a  diminution  in  the  elimination  of  nitrogen  (as  urea),  and  of  carbon  (as  oar- 
bonic  acid).  This  indicates  that  less  mechanical  force  ia  produced  in  tlie 
body,  and  less  work  is  got  from  the  human  nmchine.  Large  quantities  of  al- 
cohol, therefore,  tend  to  cause  an  accamulation  in  the  pystem  of  imperfectly 
oxidised  bodies,  such  aa  nric  and  oxalic  acida. 

11.  On  tike  Temperature  of  the  Body, — Perrin,  to  whose  observations  re- 

•  The  effect  of  n;rl  and  white  French  vinea  and  of  beer  hu  been  lately  T«ry  carefully  ex- 
amined by  Perrin  (lice,  do  Mem.  do  Mwl.  MiL  18«fi,  ji.  82);  a  very  grwit  diniiiiutiou  in  the 
miinnnt  of  rarliDiiir  iirid  (from  iiii  to  22  (ler  vfwK.,  Ii**s  l>rin(;  excrrteii)  was  noticrd  iii  all  the  fx- 
i>eiiuivuU.  The  effect  coT]ime]i<>eilHoon,  and  rea*-hvd  iU  niaxiiuuin  in  the  tliini  hoar,  andoeafl<Nl 
in  IwM  Ijinirk  mniT.  'J'hc  puls^nttiT  meal*  willi  and  wiilioiit  wine  Iwl  equal  j'owcr.  bnt  afrern 
time  thti  pulxe  fell  more  when  wine  waA  not  takrn. 

t  llarVy,     Prflcecdinnn  r.f  Ri.yiil  Soc.,  Man»i  IR6J.  Nn.  62.  p.  lOO. 
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ference  hart  1«h*u  mado,  found  llu!  ti'iiiiH;ruturtj  of  Uiu  body  ruthcr  Il's«  nft4?r 
uieuU  with,  thai»  aftor  nietils  witlioiii  wine.  Dra  Sidia-y  Riiij^r  and  Rick- 
ank  havo  mnde  lui  oxtuusivB  series  of  obeurvationti  on  men  and  rabbiU,  whjeli 
«how  that  alcoliol  in  lar^go  dosra  dp])rcAsc8  tho  tt'injicmtiiro  rtmmrkably.  I:i 
dietetic  doses  it  also  Ufiuall)'  lowers  it ;  in  no  case  do€«  it  ever  raise  it.  Thesp 
oxperinicnte  are  quite  in  accordance  with  thfi  ol>servation8  on  the  Uft«  of  alcohol 
when  ptTsons  arc  exposed  to  cold  (see  next  page). 

12.  (M  the  Acikm  of  the  Kfiminalimj  Ortjauif. — The  action  of  the  lungs  and 
kidneytj  i«  lessene*!  ;  less  carbtjiuc  aciii,  less  urea,  ami  loss  water  are  elimi- 
nated ;  lluit  of  the  skin  is  not  certain.  Dr  K^lward  8tuith  thinks  it  i»  Ic^Beiicd, 
and  there  is  appan-ntly  dr^niofl8  of  the  skin  after  the  use  of  alcohol.  But 
Weyrich*  has  noticed  after  spirits,  beer,  and  wine,  a  very  laiye  augmentation 
of  the  inscnsibh^  cutaneous  perapimtion.  In  large  quantities  the  niiinitr 
structure  of  the  kidneys  suffers,  the  vessels  and  tubes  become  thickened,  and 
there  is  proliferation  and  rapid  cell-growth,  followed  by  as  rapid  atrophy  aniJ 
shrinking.  It  has  also  been  often  noticed  that  even  nuxlemto  spirit-ilrijikcrs 
show  very  early  an  appearance  of  ago,  and  tliis  jimbably  arij^s  from  the  con- 
stant over-tlistension  of  the  small  vessels  of  the  skin,  and  perhaps  from  some 
chiuige  ill  the  textiin?  of  the  skin  itsell'. 

It  is  certainly  undesirable  to  ilraw  any  strong  conclusions  as  to  the  use  of 
alcohol  in  health,  from  our  present  knowledge  of  its  pliysiological  action,  but 
it  is  impossible  not  to  feel,  that  so  far  the  jirogrcsa  of  physiological  imjuiry 
renders  the  propriety  of  the  use  of  alcohol  in  liealth  more  and  more  doubtful. 

It  api)ears  to  decrejtse  strength  and  to  impair  nutrition,  by  hindoiiiix  ^'>.ida 
tion,  and  il'in  large  quantitie.^,  the  nHK^ption  of  food  ;  wliile  habitiudly  taken 
in  any  large  quantity,  it  leads  to  degeneration  oi'  the  tisMies  of  certain  organs, 
especially  of  the  liver,  tlie  nervous  system,  the  heart,  lungs,  and  kidneys.  If 
we  look  uj)on  the  body  as  an  agent  of  work,  from  which  we  desire  to  obtain 
Bfi  mnch  mechanical  and  mental  force  aa  is  compatible  with  health,  we  can 
consider  the  effect  of  alcohol,  jjer  *e,  as  simply  a  means  of  preventing  this  de- 
velopment of  force.  liut  physiological  experiment  does  not  yet  point  out  wliut 
qiuuitity  is  necessary  ^,^  produce  these  ellecta,  nor  whether  a  lugh  degree  of 
dilution,  or  the  admixture  of  other  substances,  may  not  to  a  certain  extent 
counteract  the  action  of  pure  alcohoL 

T*fie  Argumeni*  from  Experietie^  for  and  against  tJifi  use  oj  Afroholin  II*uMi, 
are  at  present  our  chief  tjuideti. 

Beer  and  the  weaker  wine©  contain  other  ingredients  which  are  useful,  and 
when  used  in  moderation  the  quantity  of  alcohol  is  small.  Experience  docfl 
not  show  at  present  any  increase  of  sickness,  proneness  to  special  diseases,  or 
iBBsening  of  duration  of  life  in  thofte  who  take  mtMiemtely  of  beer  or  the 
weaker  wines.  In  some  cases,  indeed,  the  moderate  use  seems  to  increase 
appetite  and  improve  nutrition.  But,  on  the  other  hand,  experience  moat 
decidedly  shows  that  the  highest  health,  the  greatest  vigour,  and  long  life,  m 
quite  compatible  with  entire  abstinence  from  these  liqtiids. 

In  the  case  of  spirits  the  result  of  experience  is  very  different,  and  I  believe 
it  may  be  assorted  that  experience  does  not  sanction  the  Tise  of  spirits  ;  or  il" 
in  health  their  employment  is  usefiU,  it  can  only  bo,  I  believe,  in  quite  ex- 
ceptional circumstances,  viz.,  when  either  a  sudden  stimulant  is  necessary  for 
a  foiling  heart,  or  when,  in  cases  of  deficient  foo4l,  it  is  desired  to  Iwscn  aA 
for  as  possible  the  waate  of  the  body,  or  to  diminish  mental  power. 
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EiiidmiCA  on  the  Uttts  cj" Spirits  under  vartotut  cirrunuit^ttctiS,* 

Great  Cold. — Thero  la  a  flinj^lur  unanimity  of  opinion  on  this  jioint ;  all 
ohservors  cnn<l*'iuTi  thu  us«  of  spiriU,  or  of  wine  or  beer,  as  a  preventive 
against  coUL  In  the  Arctic  regions  wo  havu  cm  this  head  the  evidence  of  Sir 
.Tolm  Richardson,  Mr  Goodsir  (in  Sir  J.  Fmnklin's  first  voyage),  \)r  King, 
Captain  Kenne<ly  (m  tlielast  «?archforSir  J.  Franklin,  when  the  whulocrew 
were  teetotaUew),  i)r  Kane,  Dr  Hayes  (surgeon  of  the  Kant^  expedition),  ani] 
others,  Dr  Hayes,  indeed,  wiys  in  his  lust  paper  (1859),  that  ho  will  not  only 
not  use  spirit^  but  will  take  no  man  accustom<'d  to  use  thoni  ;  and  that  W 
"  imperious  necessity  obliges  him  to  give  spirits,  he  will  give  them  in  small 
doses  frequently,  as  the  excitant  action  is  foLLowed  by  a  very  dangerous  de- 
pression." hi  the  Ajitaretic  regii^ns,  and  in  tlie  cold  whaling  gixjunds,  we  have 
the  strtuig  evitlenoe  of  Dr  Hooker  tu  the  same  purpart,  imd  the  eustonis  of  the 
many  teetotal  whalers.  In  North  America,  the  Hudson's  Hay  Company 
entirely  excluded  spirits,  partly,  n«j  doubt,  to  prevent  their  use  among  the 
Indians,  but  portly,  in  :dl  jirohatulity,  frnni  experience  of  their  inutility, 
Dr  Carpenter (piotes  from  l^r  Kniill  a  statement,  tlmt  the  Russian  lunuy  on  tlio 
march  in  cold  weatlier  nnt  only  use  no  spirits,  }nit  no  man  who  has  lattjly 
taken  any  is  allowed  to  march.  Tlie  guides  at  Chanmnni  nnd  the  (_)ljcrland, 
wlieu  out  in  the  winter,  liave  invariably  found  spirits  hurtful  ;  they  take  only  a 
little  light  wine  (Forbo&).  Tlie  bathing  men  at  Dieppe,  wlio  ai-e  much  exposed 
to  cold  from  long  standing  in  the  sea,  also  ibid  that  spirits  are  luirtfid,  ami 
takn  only  n  little  weak  wine  (Levy). 

The  reason  of  this  is  not  difficult  to  find,  when  we  remember  the  lessening 
of  puJnioimrj'  rarbtmio  neid,  and  the  impairment  of  the  chomieal  changes  (cor- 
related to  heat  and  mechanical  motion)  wluch  alcohol  produces.  The  instances 
in  which  spirits  are  popularly  supposed  to  be  usefid,  are  those  in  which  hot 
water  is  taken  with  them,  and  the  benefit  is  doubtless  simply  owing  to  the 
heat  of  the  liquid. 

Greoi  Ilea/. — The  evidence  here  also  is  almost  equally  conclusive  against 
the  use  of  spirits  or  l>everages  coutainuig  much  alcohol.  Dr  Carpenter  has 
aijscmbled  the  most  conclusive  testimony  fivun  India,  Brazil,  I?omeo,  Africa, 
and  Dcmerara,  The  liest  authorities  on  tropical  disesises  S]>euk  as  strongly ; 
Kobert  »laek9on,  liJinaM  Martin,  Henry  Mnrshall,  and  many  others.  It  seems 
quite  certain,  also^  that  ni>t  only  is  heat  less  well  borne,  but  that  insolation  w 
predisposed  to. 

The  common  notion  that  some  form  of  alcoholic  beverage  is  necessary  in 
taipical  climates  is,  1  hnuly  believe,  a  mischievous  delusion.  I  brought  to  Dr 
CorpenUir's  notict^  the  eas«  of  the  84t.h  Re^ment,  in  wliich  I  ioniKirly  serve4l, 
whicli,  from  the  ye^u-s  1842  to  I8r>0,  numbere<l  many  teetotallers  (at  onetime 
moro  than  400)  in  its  ranks;  and  the  ^?cor(l8  of  tliis  regiment  show  that, 
Iwth  on  common  tropicid  service,  and  on  marches  in  Imlio,  the  teetotallers 
were  more  he^iltliy,  more  vigorous,  and  far  better  soldiers  than  those  w1j<j  dUl 
not  abstain.t  The  experience  of  almost  every  hunter  iii  India  will  be  in 
accordance  with  this. 

On  this  point  the  greatest  army  surgeons  have  Rpoken  strongly  (Jackson 

*  I  have  boVTOWiHl  Uraely  (h»a  Car(Miuter'ii  admimblo  Essay  od  TvmDeranco,  and  his  oUivr 
vrritingv,  uul  iilm  from  Spencer  Thomsou't  luvful  work  on  tlie  same  aaltjMt,  as  well  as  tnm 
many  other  writers. 

t  8e«  "  Gorpmiter'a  Physiolopy  of  Tempemncc  "  for  full  details.  The  officem,  who,  liy  their 
exantple  anil  iirccujit,  jmKluccU  this  (freat  eflect  in  a  rpginientiu  Iiidin,  ami  proved  tlmt  men  arc 
hualtuior  and  Imppier  in  Indiiv  withuut  any  alcoholic  l^vuraee.  vtere  Ueut-Coluiicl  WilUn^n, 
Certain  <now  Major-0«n«rah  Uua»cU.  and  Lieut,  and  AiQuUnt  Se\-niour,  an  olfiet-r  oif  the 
greatest  promiite,  wlio  ilied  fmni  dyimnterT,  contrartrd  during  the  mntiny. 
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es}X!*;iaJly,  and  Martin) ;  luul  yot  nothing  is  mnn*  4!omnion,  even  at  the  pro- 
aent  day,  than  to  hear  officers,  both  in  India  and  thi?  West  IiidieB,  assert  that 
the  cliinato  rvquires  alcohol.  Theso  are  preciBoly  the  cliinaleH  where  alcohol 
lA  moAt  Imrtfnl. 

With  regard  to  service  and  exercise  in  the  tropica,  we  have  the  strong 
testimony  of  Ranald  Martin  that  warm  te&  is  the  btist  beverage ;  and  this 
will  he  corrcihorated,  I  bcdieve,  by  every  one  who  has  made  long  marches,  or 
hunting  excursions,  in  Inilia,  and  hoa  carefully  obeerved  what  kind  of  tliot 
lM5St  Buitetl  him. 

It  Uy  no  doubt,  in  lia  opposition  to  the  regressive  mctamorphoBia,  alreiidy 
probably  interiertd  with  by  the  high  temperature,  that  we  are  to  look  for 
the  cause  of  the  {>cniicii>us  etlect  of  alcohol,  when  nsed  under  the  inlluence 
of  great  heat.  If  the  view,  that  the  perspiration  is  lewttened  by  alcohol, 
turns  out  to  >»  correct,  wo  have  another  cause  for  the  hurtfulneas  of  alcohol, 
na  then  the  great  agency  by  which  the  heat  of  the  body  is  lowered,  viz., 
surface  evaporation,  is  lessened. 

The  Expoeuret  and  Exeriiona  of  War. — On  this  point,  also,  there  is  con- 
siderable unanimity  of  opinion.  l*ho  greatest  fatigues,  both  in  hot  and  cold 
climates,  have  been  well  borne— have  been,  indeed,  beat  bonie  by  men  who 
took  no  alcohol  in  any  shape.  The  march,  which  Sir  James  M*Grigor  says 
was  made  under  fatigues  us  great  as  troops  ever  underwent  in  any  war,  viz., 
across  the  dRsert  to  join  Sir  Ralph  Abercromby  in  Egy]^*^  "'  1804,  was 
accomplished  without  spirits ;  and  not  only  accomplishetl,  but  the  troops 
**  were  remarkably  healthy." 

To  cite  a  well-known  individual  instance  of  great  exertion  in  a  hot  climate, 
Robert  Jackson  marched  118  niilee  in  Jamaicii,  carrying  a  load  wjual  to  a 
soldier's,  and  decided  that  *'  tlio  English  soldier  may  be  rendered  capable  of 
going  through  the  severest  military  service  in  the  West  Indies ;  and  thai 
temperance  will  bo  one  of  the  best  means  of  enabling  him  to  perform  his 
duty  with  safety  and  effect.  The  use  of  ardent  spirits  is  not  necessary  to 
enable  a  European  to  undergo  the  fatigue  of  marching  in  a  climate  whose 
mean  tempexatiuxj  is  from  73°  to  80°.  I  have  always  found  the  strongest 
liquors  tlie  most  enervating." 

Even  under  circumstances  when  the  use  of  spirits  might  be  supposed  a 
jyriori  to  be  useful,  as  vhen  men  are  exposed  to  cold  and  wot,  soldiers  are 
>>etter  without  alcohol  On  this  jwint,  no  testimony  can  be  stronger  than 
that  given  by  Insj>ector-Otinend  Sir  Jtihn  Hall,  K.C.li.*     Ho  says  : — 

"My  own  opinion  is,  that  iieither  spirit,  wine,  tn»r  malt  lir|uor,  is  noccssar>'  Forhealth.  The 
bealtmest  smir  I  erer  M-n't>[t  with  liaii  nnt  a  single  dmp  of  any  of  th«m  ;  and  althoagli  it  ww 
exposed  to  all  the  hanUbipo  of  Kalfir  warfaro  at  the  Caiie  of  Good  Hope,  in  wet  and  lucloment 
weAthfcr,  without  Xeats  or  Mbelter  of  any  kind,  the  flick-Udt  Midom  exceeded  one  per  cent.  ;  and 
Uiia  continue*!  not  onlv  throughout  the  whole  of  the  active  operatioua  in  the  field  dariog  the 
campaign,  but  after  the  men  were  collected  In  standing  caniiNi  at  ita  iermiiiatioD :  and  tliii 
favoarable  state  of  things  continutd  until  the  tenuinatioD  of  the  war.  But  immediately  tha 
men  were  again  quarter^  in  townn  and  tixed  poit0,  wliere  they  hail  free  access  to  sjurita,  sn 
ihffrlor  BjM^cica  of  brandy  sold  there,  technically  oiled  'Cope  Smoke,'  nomeroua  complaints 
uofle  their  a{ipmnnce  among  them. 

"  lu  Kaffnina  the  troopB  were  so  placed  that  they  had  no  means  of  obtoiniug  liquor  of  any 
kind  ;  and  all  nttcnipti  of  thn  '  Winklrnt '  to  infrini^tt  ihn  police  rHgiilations  were  so  summarily 
and  hMtvily  punislic*!  by  Hnes  and  expultioUj,  that  tin*  ilLicjt  trade  was  eETectually  aupprvssed  by 
Colubel  Maekinuon,  the  Cvnimaudant  of  Kritixh  Kaffraria;  and  tlie  consequeiiov  was,  that 
drankenneas,  diBcasc,  crimes  and  iuaulKnliiiation  were  uojmown ;  aud  yet  that  army  was 
ftvqnently  placed  in  the  very  position  that  the  advocates  for  the  isstie  of  apirits  wouM  hare  said 
rt^iuired  aor&m. 

"  Snull  as  the  amount  of  sickness  and  mortality  was  in  the  Crimea,  durinjc  the  winter  1855-56, 
thev  would  have  been  reduced  one-half,  I  am  <tuibc  sure,  could  tlw  rule  Uiat  was  obaerved  in 
KaSerland  hare  been  uiforood  there." 
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In  the  same  Kaffir  ,war(  1852),  a  m&rclt  wb5  made  by  SOO  men  from  Graham's 
Town  Ui  Btoomfrunthein,  and  )iacfc  ;  1000  mU*^  werv  covered  in  eeventyH)UH 
lUjrs,  or  at  the  rate  of  nearly  15  miles  daily ;  the  men  were  almost  nakt^, 
were  exposed  to  great  Taiiations  of  temperatare  (exoeBBtre  heat  dinii^  day ; 
while  at  night  water  froze  in  a  bell-tent,  with  twenty-one  men  Bleeping  in  it) ; 
and  f^oi  an  rations  only  biecoit,  meat  (1^  &»),  and  what  game  they  could  kilL 
For  drink  they  had  nothing  but  water.  Yet  this  rapid  and  laborious  march 
was  not  only  performed  easily,  but  the  men  were  '*  more  healthy  than  they 
had  ever  bceji  before  ;**  and  after  the  first  few  daya,  ceased  to  care  about  spintt*. 
No  man  was  sick  till  the  end  of  the  march,  when  two  men  got  dysentery,  and 
these  were  the  only  two  who  hatl  the  chance  of  getting  any  liquor.* 

To  take  an  instance  from  a  colder  climate,  and  a  more  rigorous  exposure,  1 
will  quote  the  opinion  given  by  Dr  Mann,  one  of  the  few  American  surgeonn 
in  the  war  of  1812-14,  who  have  left  any  account  of  that  contest 

Ur  Munu  says^t — *'  My  opinion  lunji;  haa  been  that  ardent  spirits  are  an 
unneceasary  part  of  a  ration.  Examples  may  be  furmahed  to  demonstrate 
that  ardent  spirits  are  a  useless  part  of  a  soldier's  ration.  At  those  periods 
during  the  revolutionary  war,  when  the  army  received  no  pay  for  their  ser- 
vices, and  possessed  not  the  means  to  procure  spirits,  it  was  healthy.  The 
4th  Massachusetts  Kegiment,  at  that  eventful  period  of  which  I  was  the 
,  surgeon,  lost  in  tliree  years  by  sickness  not  more  than  five  or  six  men.  It 
was  at  a  time  when  the  army  was  destitute  of  mouthy.  During  the  winter 
1779-80  tliciFO  was  only  one  occurrence  of  fever  in  tho  repmont,  and  that 
was  a  piR'umouia  of  a  mild  form.  It  was  observable  in  the  last  war,  from 
DecioiiVr  1814  to  April  1815,  the  ftcildiera  at  Plattsburgh  wore  not  attacked 
with  fovern  as  they  had  been  tho  precfding  winters.  The  troops  during  tlm 
[Hirifid  wt^re  not  jwiid — a  fortunate  inrcunistanRo  to  the  nmiy,  arising  from  the 
wunt  of  funds.  Tills  embarrassment,  which  was  considered,  a  uationul  cala- 
mity, proved  a  blessing  to  the  BolJior.  \Vlit;ii  he  is  found  jH>(>r  in  money, 
it  is  always  the  ciise  that  In^  alM>imdH  in  bfalth — a  fart  worth  recording." 

To  take  only  one  more  instanco.  The  loth  curps  of  the  ariuy  of  the  Ger- 
manic Confederation,  in  the  autumn  of  I84(Jj  hmi  27,859  men  under  arms. 
Of  these  21,752  received  rations  of  spirits,  find  gave  472  sick,  or  2*17  per 
cent. ;  6107  received  no  spirits,  and  gave  79  flick*  or  r27  jwr  centj 

DiWij)h'iu\  TrmfH'r,  C/fer/ahn'M,  Etuhtranoi. — It  js  a  fact  known  to  everA' 
nlUcor  that  g»x>tl  diHcipliiu"  is  iuvewcly  as  drunkennurtj^  j  but  it  is  not  bo  well 
known  that,  wlu-n  di'Uarrfd  fnmi  spirits  iuh I  fi'iTiicntLd  litjuids,  men  tire  not 
only  bi'tUT  Imlitivod,  but  are  fur  tuon?  chowrful,  lut*  li^ys  irritable,  ajid  endure 
better  Lht'  hiirdrtliipK  mid  ]it'rilfl  of  war.  The  courage  and  endurance  of  a 
tlruukard  tirv u!wriy» lisstmod  ;  but  in  a  tJegree  far  sliort  of  dnmkenness,  fipirit« 
lower,  whiK?  tern[K'nuico  raises,  tho  boldncaH  and  cliwirfulnesa  of  sjiirit  which 
a  tme  wtMiur  Hliduld  |>o8S0BS.  Thin  wiia  rc'inarkalily  shown  by  the  "illustrioua 
garrison''  of  Jrlliiliilnul,  in  the  olil  All-^hiin  war.  Dubanvd  iVuiii  all  ali!uliolir. 
bevenigfH,  it  Wiw  ihiiictMl  liy  all  that  tlip  men  wern  not  only  healthier  and 
U'tt^T  lM»lmvr(l,  liut  wciv  mv>\t\  hojirfid  and  che<?rful  than  could  have  l>eein 
iiuticijn\Leil.  iSir  .lolin  llalVs  *ixpcriem*e  is  to  the  sanio  eflbct ;  and  ther*!  arn 
nifiny  othiT  in»l-nnc»«.  This  is  no  uninijcTtAut  matter  for  tlu*  combatant 
tiMieer  to  coni«itlor ;  the  spirit  of  tho  troops  may  make  tho  diirervnce  Itetweon 
a  miorttHH  i>r  a  nwcr**.  Tho  ex|H«rienco  of  the  present  American  civil  war 
nitounds  in  iustanoefl  of  tho  olfocts  of  the  use  or  disuse  of  spirits.     A  surgeon 


•  *nil«  WM  nUtnl  to  nif  by  ono  of  tho  men  wlio  made  tbe  msrcli  -Oorpoml  Paul  of  tlio  I2tb 
Rflglmuit. 
T  (juotiMl  hr  Hamiltnii, 
;  tiiitillllor.  "[>m8uI 


nil,  "  Millunr  SunfiTv."  p.  61. 
tUiitiUMv  UiUtalitM,'^  p.  4££. 
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of  the  United  States  anny,  afttr  tUworibin^  tliP  imprt»vi«ni<'nt  of  iliwnpHiio, 
sayH,  "llie  curse  of  lui  army  is  intuxicatuig  lifjuorfi  ;  tlio  .spirit  ration  is  tlie 
great  source  of  all  this  mischief." 
Another  writer  says, — 

"  I  hAve  heen  hiutily  omploywl  in  piuwtM  tlimugh  the  entire  line  of  the  Fedtral  army  on 
both  sides  of  the  Fotuuiic,  Aud  have  biKl  excellent  opymrtunitieii  for  examiniu^  into  the 
cbwacter  and  condition  of  our  troops,  of  whom  there  are  nuw,  iu  this  depAitment  of  our  army 
•loncL  some  250,000.  In  gencraK  I  bare  found  them  in  the  nmst  sati»factor>' condition,  in  good 
faualtfa,  and  well  provided  with  all  that  a  generouB  Govemnient  and  a  patriotic  prople  cou 
romiab.  Yet  I  have  had  occaatou  to  oiivem  a  remarkable  difT^rence  in  the  ap[>eAriinre  of  tha 
different  regiments.  In  some  casea  I  have  found  tbuir  men  dirty,  thvir  caiupH  iliKurderly,  and 
their  whole  appearance  tiLabby  :  in  others,  everything  neat  and  tidy,  orderly,  and  well  didpoeed. 
On  in<iinry,  1  bnve  rounil  tbat  tbr  ditftrvnce  i.i  owing  in  a  ^reat  dergree  to  the  conrae  whkh  the 
comiiiatnUii^  nlticers  hiivu  punupd  iu  rflutiuu  to  the  use  of  mtoxtcaling  drinlu.  Where,  ax  in  a 
gr^at  luany  tiiHtoncea,  the  colonel  Iioa  vtioctei!  n  '  prohibitory  law,'  and  t'orbiddcu  the  admisaiou 
of  liquor  into  the  camp,  1  find  cver>'tbiug  in  the  Iwst  condition,  Uie  best  health,  the  best  order. 
Where  there  in  no  'pmhibltion/  the  int^n  are  qiiarmUoni*^  diHi^rderlv,  and  slovenly.  Any 
ocdooel  can  pmhlbit.  Some  do,  and  we  see  the  cnnHe([iu-nneit ;  some  do  not,  and  we  see  the 
differaioe — a  dilTervnce  so  apparent,  that  in  niauv  cu»es  wheru  tb«  eonunandeni  are  not  tbeni- 
mItm  teetotallers,  they  i?onii>el  tboir  koldiera  to  be  so,  in  onler  to  maintain  good  order,  and 
lum  an  efficient  and  weU-b«iiavod  regiment.  I  wsm  ninrh  gratiHc.il  to  llnd  that  a  great  many 
ofHcers  and  txitdiera  abstained  entirely— not  because  they  were  couipelliNi,  hut  chose  to  do  so. 
No  small  number  of  ufBcem  in  high  command  an  teetotullerti.  The  re»idt  of  all  my  ubserva 
tioiia  in  regard  to  temperance  in  Uiis  great  anny  at  Washington  l<i,  that  tike  common  sense  of 
both  officen  and  men  is  strongly  in  Eavoor  of  prohitntiou  ;  and  whcorver  it  has  been  enforoed 
with  fidelity  and  vigilance  {and  it  requires  a  goml  d^  of  bothb  it  has  been  in  the  htgheat  degree 
beneficial.  Whore  prohibition  has  not  been  made  efftxtive,  the  differeuce  is  so  striking,  aa  1 
have  said,  that  it  must  imnrcBS  upon  all  minds  the  desirableness  of  having  all  intoxicants  ex- 
cluded, even  on  the  grouna  of  military  di^idpline  alone."^7^m£f,  Nov.  23,  1SU2. 

Ufmntmice  io  Di^tecufe. 

Malaria, — Thero  are  instances  both  for  and  agaiast  the  view  that  spirits 
are  useful  againHt  malaria.  On  both  Ridea  the  evidence  is  defective  ;  htit 
there  are  so  many  coses  in  which  persons  have  been  attacked  with  mulariottA 
diseBse  who  took  spirits,  that  it  is  impos.siblc  to  consider  the  preventive 
powen  great,  even  if  they  exist  at  alL  On  the  other  hand,  when  teetotallers 
have  escapeil  uuiiaria  (aa  in  the  instance  recorded  by  i)rake*)»  there  have 
been  other  circumstances,  such  as  more  abundant  foot!  and  better  lodging, 
which  will  explain  their  exemption.  The  probability  is,  that  tlie  reception 
and  action  of  makria  is  not  iiiHii+'-ncod  by  the  presi^nce  or  absence  of  alct>hol 
in  the  blood,  unless  the  amount  of  alcohol  is  so  great  as  to  lessen  the  amount 
of  fotjd  taken. 

TttUow  Fnver, — It  is  a  general  opinion  in  New  Orleans  and  Mobile  that  tho 
victims  of  yellow  fever  ore  chielly  those  who  drink  freely  (Drake).  The  oUl 
West  Indian  experience  is  to  the  aamu  etfect 

Cfiolrm. — Iiitumpiirance,  }>er  «e,  has  no  tidluence,  and  teetotalism  d<:H?s  not 
guard  against  cholera.  When  a  regiment  is  attacked  with  cholera,  and  the 
men  take  to  drinking,  a  number  of  pseudo-cases  coniw  into  hospital  (»f  vomit- 
ing and  cramps,  which  are  often  returned  lis  cholera,  but  I  beliovo  they  seldom 
if  ever  pass  into  true  cholera. 

Dtjuttmtfrij. — It  has  been  supposed,  from  some  statistics  for  1847,  publialied 
in  tlie  '*  Fnrt  ( Jciirge  (jazelte,"  that  t«»etotaller8  were  mnre  8uhjw.'t  to  dysentery, 
but  tlie  error  was  coiiunilled  of  not  cstimatijig  sufficiently  the  iniluence  of  a 
particular  station  (Secunderabad),  whore  it  .so  happentnl  a  number  of  too- 
lotatlers  were  stationed  during  an  outbreak  of  dysentery.  The  comlitious  of 
the  station  were  to  blame,  not  the  Imbite  of  the  men. 


I 


Lookijig  liock  to  this  evidenco,  it  maybe  asked.  Are  there  any  circunistanets 

•  Ou  Ute  IntrrioT  Valley  of  North  Aniericn. 
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of  the  soldior'a  life  in  whioli  tho  bene  of  spirits  is  advisable,  and  if  thtj  ques- 
tion Hi  any  timu  lies  betwoon  tlie  issuo  of  ajiiritd  anil  total  abstinence,  which 
is  the  bofltl 

To  mo  thert'  seems  but  one  answer.  If  spirits  neither  j;ive  strength  to  the 
body,  nor  miatain  it  against  dincaso — arc  not  ]>rot«ctive  against  cold  and  wet, 
and  aggravate  rather  than  mitigjite  tlie  effects  of  heat — if  their  use  even  in 
moderation  increases  crimti,  iiijurtxs  disniplino,  and  impairs  hope  and  cheoTful- 
I1G8S — if  tho  severest  trials  of  wilt  have  bot-n  not  merely  bonm,  but  most  easily 
borne,  witliout  them — if  tlierw  is  no  nvidenca  that  they  ar«  |)rutL*(*tivti  against 
malaria  or  other  diseases — tlieri  1  Cfinccive  tho  medical  ofticer  will  not  be  jus- 
tiiied  in  sanctioning  thuir  iHsiiti  niidcr  any  circiunstances.* 

The  U^rriblo  Hysteni  vvhi(^h  in  thn  I'JiAtand  West  Lidies  made  men  drunkards 
in  sj)ite  of  thouiselvos,  and  which  by  tlio  issue  of  the  morning  dram  did  more 
tlum  auytliing  elsu  t*>  shatter  tho  L'on.stitutions  of  the.  young  soldiers,  is  now 
becoming  a  thing  of  the  j>ast.  But  the  soldier  is  still  jiermitted  to  get  spirita 
too  eatjiiy,  and  is  too  ignorant  of  tliuir  fatal  iidhieiicc  on  lii^  hoalth.t  iStill 
the  British  army  beiirs  the  mdiappy  character  of  tlie  most  intemperate  army 
in  Eurojio,  and  it  is  certain  that  itH  momenta  id"  misconduct  and  mififortuna 
liaVL^  been  too  friMjuently  causcil  by  the  uiirt*fttraiiiable  passion  for  drink. 
Uomumlwring  all  tlieso  tilings,  and  how  certainly  it  ha-s  been  provod  that 
druukenneas  increaa«».s  the  sprejui  of  Byphilis,  it  ih  not  too  much  to  say  that 
the  reprL>*aion  of  this  vice,  >»oth  by  examjdo  and  precept,  mu^t  be  considered 
to  be  the;  duty  of  every  tiihcer  in  the  army.  A[odonition  aliould  be  eiicou- 
paged  by  precept  and  example  ;  wholcs^irac  beer  and  liglit  wine  should  be 
iiivariably  suh8titute^.l  for  spirits,  and  if  these  cannut  be  juMciireil,  then  it  may 
safely  Iw  said  that  the  uae  of  tea,  coffee,  or  simple  water,  is  infinitely  prefer- 
able to  spirits  under  all  circumstances  of  the  soldier's  id'e. 


SECTION  IT. 

NON-ALCOHOLIC  BEVERAGES. 
Scb-Sbction  L — CorrBK. 

Water 

Cellulose,  ..... 

Fatty  substances,        .... 
yugur,  dextrin,  .  .        I 

l^ndetermincd  vogetablo  acid,   j 
Legimien,  ..... 

Nitrogenous  sulwUmce, 
Cofloe-gallatc  of  potttsh,  and  caffeinft  . 


In  100  ParU  (Pmyen). 
.      12 
.     34 
.     10  to  13 

.     16-5 


•  Yrt  w  invotent*  U  the  tmdnioy  to  oMcr  Hpirit*.  tlmt  whrn  great  efforts  were  nude,  and, 
would  hftTo  boea  continued  to  be  nude,  to  Kiipniy  Iwcr  to  thr  Inrnpa  during  the  CVimean  War, 
tiieilical  officers  were  found  Wi  At{\'\nv  Lim)  lUglan  to  •fubstttute  mm  for  beer. 

t  I  uoliocd  in  a  Sanil-iry  li^'j'^rt  IVom  N«vr«rii  Kllia,  in  IVyKtn  (in  lSOf>),  tliat  iuraHdH  who 
are  wnt  tn  tltat  Miiitanuui  arc  poriuitWit  to  purchasi*  ^piHtA  cheaply  and  witliout  restriction. 
What  JH  the  uitc  of  sending  men  to  bUl  ellaaML  ml  thru  at  onoft  nentnlisiBg  the  benefit  by 
»uc)i  A  TvgulAtion  oa  this,  an  If  the  mora  «haag«  or  oUnxAte  would  do  all,  and  unitary  n^^ulatians 
and  onliukry  )mulrnco  werr  m)it«  UttnacMaaryl  Bir  TIukH  R>«e  inoed  an  oMer  in  1864*^ 
rvilurinK  the  si>trit  ration  in  IndiH  to  ooihbalf.  He  ma<tr  nmiiy  itnprovementA ;  this  was  one  wj 
Ulagrcatett. 

t  Payen  calU  the  acid  chlorcHrfnlr,  hnl  T  kava  uned  the  term  employed  tiy  Roehleil«r. 


COFFEK 
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Free  caffein, 

ItifiolubLe  Bolid  oil,      ...... 

Aromatic  nil,      ....... 

Mineral  Bulwtinces — Potash,  magnesiii,  lime,  pbos- 
phtihu  acid,  cliluriiio,        ..... 


In  100  Partx. 

'S 

•001 

•002 

i   6-679 


The  potash  is  in  largest  amount  Tlie  total  amount  of  catTein  (fi-ee  ami 
comhintMl),  aiicordin^  U^  Payen,  would  Im*  about  1*736  par  cent.  ;  but  this  is 
more  tliau  other  ob(*erver«  have  fomid  it  (1-31  per  cent.).  In  roasted  coffe« 
biMTics  tho  avurogQ  of  IJoutron  and  Kobiqutjt's  analysna  givua  "238  per  cent,  of 
eatiViu.  * 

Whi.'n  coffee  is  roasted  it  bwcUh,  but  becomes  ligbtrr  (15  to  eveu  25  per 
cent,  if  the  coffee  is  dark-roast^l).  Tlic  sugar  is  chanj^eil  into  cammel,  tho 
pt^tniliar  aroma  is  dHvelopwl,  the  xMiiou  between  the  uaflein  and  the  coffee- 
gallic  acid  ifl  broken  up;  several  gtiBos  arc  formed,  viz.,  carlM^nic  acid  (in 
greatest  amount),  carbonic  oxide,  and  nitrogen.  It  is  owing  to  these  gasee 
tbat  tho  rnoKted  coH'tiC  swells  so  much  (Coulier,  Heruju'l  de.  Memoinis  tie  MM. 
Mil.  Juin  18Gi,  p.  508).  The  temperature  in  roastijig  should  not  be  higher 
tiian  320"  Fahr. 

A»  an  article  ofdiet^  coffee  stimulates  the  nervous  system,  and  in  large 
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Pig.  8S.— TesU  of  nvr  Ooffeo  x  170,  the  right-himd  ftgure  showt  the  double  iplrmi  fibres  in 
the  rftphe  of  tbe  berry  x  500. 


doaes  produces  tremore.  It  increases  tlie  force  and  frequency  of  the  puUe, 
and  removes  tho  sensation  of  commencing  fatigue  during  exercise.  It  hai 
been  said  (J.  Lehmann  and  others)  to  lesson  the  amount  of  urea  and  phoa- 
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phono  acid,  but  Ihirf  \a  ilnutitful*  It  upftears,  however,  to  increase  tlie 
uriuary  water.  Tlie  [itilmouitry  carbonic  acid  Is  said  to  be  increased  {K. 
Smith).     It  uicreas<!fl  the  tii'Liou  nf  th«  Hkin. 

Cotfee  is  a  luost  important  article  uf  diet  for  aoldiers,  as  not  only  is  it  in- 
vigorating, without  producing  suhwiqupnt  collapiip,  but  the  hot  infusion  1b 
ivlniost  eijually  ser\'ifL'alile  against  lioth  cold  and  heat:  in  the  one  rAso,  the 
wanuth  of  the  iufuHiun — in  tho  other,  the  iiction  on  the  skin,  being  useful,  whilw 
in  Ijoth  ras*^  tho  nervous  fltimnlatiim  is  veiy  de-sirdde.  Dr  Hooker  tells  ub 
that  in  the  autaivtic  expedition  the  men  uU  prefenvd  eolfee  to  spirits,  and 
this  wa.s  tho  case  in  the  tvchleawig-Hnlstein  war  of  1S40. 

The  expenence  of  ^;(eria  and  India  (where  coffee  is  coming  more  and 
more  into  use)  proves  itti  U:>o  in  liot  climatea 

llut  there  ia  another  reeomiueiidation ;  it  has  been  asserted  to  be  proti'i - 
tive  against  malaria.  The  e^'idt-'ine,  certainly,  ia  not  strongs  but  still  ih  siUfi- 
cient  to  authoris<i  its  largo  use  in  nmlarinus  districts. 

MftkitKj  of  Cffffcv. — Buttlie  use  of  colfee  can  never  be  fuUy  obtained  unless 
the  infusion  is  well  made,  and  it  should  not  l>e  bene-ith  the  dignity  of  the 
nie<lical  ofHeer  to  attend  to  the  making  of  cotfee  for  troo])s. 

Roasted  luid  ground  cofTee  moat  be  served  out  to  troojifl,  as  tho  delicate 
opei-alioii  nf  roastmg  wui  never  be  jiorformed  by  soldiers.  Kxprtsed  to  the  air, 
tile  ruasteil  luid  gruttnd  oulfeo  losea  ita  aroma  in  from  two  to  four  ruontha  ;  but 
if  jHU-keJ  in  tins  it  will  keep  it  for  several  months.  Tlie  tins  should  ni:)t  K<  too 
large,  so  lliat  no  more  than  uocessary  may  he  exposed  to  tlie  air.  It  hiw  been 
said  that  the  tin  is  acted  npnn,  but  this  does  not  appear  to  bo  the  case  for 
some  time. 

The  eolf(!e  must  not  be  boiled,  or  thfi  aroma  U  in  part  dissipatiHl ;  but  if 
made  with  water  of  ISC  or  200^^  the  coffee  only  gives  up  19  to  2^  i>er  cent., 

whereas  it  ought  to  yield  30  to  35 
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per  cent  Tlie  amount,  however, 
depends  also  on  the  kind  and  de- 
gree of  roiisting.  In  order  to  get 
the  full  benefit  of  the  coJfee,  there- 
fore, after  tho  infusion  has  been 
poured  otf,  the  gr<_>umls  should  l>o 
well  boileiJ  in  some  more*  water, 
and  the  hot  decoetinn  poured  over 
fresh  colfet*,  sr*  that  it  may  take  up 
iironia  ;  the  coflee  lluis  partiidly 
exhausted  can  be  used  on  the  next 
occasion  for  boiling. 

To  clear  the  coffee  some  coM 
wat<^r  should  be  poured  in  from  a 
little  height ;  the  cold  water  sinks 
through  tho  coflee,  and  carries  down 
the  suspended  particles.  The  infti- 
i  sion  of  cofloo  Ims  a  specific  gravity 
of  about  1008  to  1010;  the  oil, 
caffein,  sugar,  dextrin,  and  minentJ 
matters,  are  taken  up  by  water. 
Choice  of  Coffee, — This  is  determined  entirely  by  the  aroma  and  taste  of 


Pig.  «. 


-Raw  coffBe-bernr ;  trEiuv«ru  aoction 


*  Wliile  Ilt)p}ie  fonnd  a  decivow  in  tlo^s,  Vuit  fbuud  no  iltenitiun  of  urea ;  ftud  noiue  very 
rjireful  vxperluteDtd  niiMle  l>y  Mr  8qiiAruy  of  Uiiiv<.'n<ity  Cullegt?  du  not  confirm  I^hnuumn 
obaervtitiuus  on  men  ho  for  us  the  urea  is  concerncl.  Mr  Sijuoruy's  exporiuibnts  are  far  more  com- 
plete tlinii  tlirMte  of  Li>hmitnii  ;  the  urea  wiu  not  aflertiwl  ereii  bj  very  Inr^n  qnantttJeA  of  rofTee. 


Fig.  66.— Roiuted  Uoffee 


U  always  a  disagreeable  ta^ito  even  after  roasting  (Chcrollior). 
^ive  up  less  than  usual  to  wat<«r  {V2  per  cent.) 

Adulteratimyf. — ^The  mi- 
crrBcoi>e  detccta  adulterations 
witU  the  greatest  facility. 

The  structure  uf  Ihu  mffue- 
Ixsrry  ia  shown  in  th*;  draw- 
ings. 

The  long  colls  of  the  testa 
(figa.  63  and  65)  are  very 
marked.  The  interior  of  the 
berry  also  presents  characters 
which  are  quito  evident ;  an 
imigular  areolar  tissue  con- 
tains lighter  dark  yellow  an- 
gular masses  and  od  globulus 
which  are  very  diiferont  from 
any  adidtcratious.  The  little 
corkscrew-like  unrolled  spiral 
fibres  are  chiefly  found  iu 
the  bottom  of  the  raphe. 
The  usual  adulterations  of 
coffee  ore  cliicory,*  roasted  ; 
cereal  grains  or  beans,  pota- 
toes, and  sugar. 


Fif;>  GO.— Kossted  oolIe»-beny ;  tnussv«»e  M^itm. 


*  C'hin>rj  iM  itwirAclultrniUil  wlUi  n>ftKl«4  barli*^  and  wbcAt  gnUn,  Monu,  mtagold  tniml. 
■nw  «lii9t,  nnd  b«ins  au'l  |h«m. 
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1,  Chicoiy  is  discovered  by  ita  siiKiU  ;  by  yicldiog  a  ilarker  and  denser 
iuftmiuu  of  a  Hj>eoilic  gravity  of  1018  to  1020  ;  aiid  by  its  miuroKCOpic  cliar- 
flctera.  It  also  sinks  iii  water  when  roaattMl,  whereas  toHeo  donts  iii  coiistv 
quence  of  tlie  d«velopmunt  of  gas  during  roasting  ;  but  tliis  is  not  a  very  gnml 
test,  as  coflee  also  sinks  at  last.     The  microscopic  test  is  the  most  important, 


$ 
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Fig.  67.— Chicory  root ;  mIU  wiil  rtotUd  ducts. 

and  both  the  cgIIh  and  ihitted  ducts  of  chicory  ore  quite  characteristic,  at  least 
uothinj^liko  them  oxistfi  in  coffee. 

2.  liofuted  com  or  beans  are  at  once  known  by  the  starch -grains,  which 
frtHiueutly  preaervu  the  precise  character  of  wlieat  or  barley  or  beans.  (See 
figures  of  these  grains,  p.  184.)  Iodine  turns  them  at  once  blue,  Tlie  infu- 
sion also  gives  a  blue  with  ioiline. 

3.  Potato  starch  is  also  at  once  detected ;  there  is  nothing  like  it  in  coffee. 
(Seeftjjure,  p.  189.) 

4.  Sugar  is  delected  by  solution,  and  by  the  copper  solution  which  it  to- 
duces,  as  the  kind  of  sugar  is  almost  always  glucose.  If  caramel  or  burnt 
sugar  be  present,  make  on  infusion,  evaporate,  dry,  and  tafite  ;  if  tlie  extnwit 
l>e  brittle,  dark  coloured,  and  bitter  to  the  taste,  caramel  has  be^  a<lded 
<Ha«siUl). 

G.  Ilassall  hits  also  delected  udulterationa  with  mangold-wurzol,  parsnip, 
carrot,  acorn,  and  saw-dust.  Tlie  cells  of  mangold- wurzel  are  like  chicory, 
but  much  kpger  ;  those  of  carmt  and  parsnip  are  something  like  chicorj',  but 
contain  starch  cells ;  the  starch  grains  of  the  acorn  are  round  or  oval,  with 
a  dee])  culvert  depression  or  hilum. 


Sitb-Section  II. — ^Tea. 

The  chief  kinds  of  black  tea  arc  Souchong,  Congou,  Oolong,  and  Pekoo. 
Rohcn  is  not  now  found  in  the  market.  The  chief  green  teas  are  Hyson — 
Rj-son-Blwn,  Twankny,  f*»per,  and  O»inpowdor, 
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^^^^^^^^^m 

Pur  cent. 

Conapositinn  of  Block  Tea,* 

Dry  t«a.           Moist  Iml 

Th*nn,         .            .             .            . 

1-778             1-576 

Albumin,    . 

2-680             2-375 

Dextrin,     . 

9-780              8-668 

CeUuloso,    .             ,             .              . 

22-650           20-077 

Wax, 

•150               -130 

Chlorophyll, 

2'l't5              1-901 

Kesin, 

2-480              2-203 

Tannic  acicl, 

15-760            13-969 

^Etherial  oil, 

•755                -669 

Extractive  matters, 

20-770            18-410 

Ap<tthema, 

•780               "690 

Ash, 

5-425              4-808 

Wiit«r,        .             .             .              . 

6-6 

The  ash  consists  prinriiMiUy  of  potash,  soda,  magnesia,  phosphoric  acid, 
cliiorine,  carlxinic  acid,  iruu,  ami  ailica. 

Then;  is  nitlier  more  tannic  acid,  and  more  thein  nnd  jvtherial  oil,  iji  grerii 
than  black  tea,  and  less  cellulose ;  othenvise  the  composition  is  much  the 
same  (Mulder). 

In  some  good  teas  the  amount  of  theiu  is  much  greater.  P^got  found  as 
much  as  0*21  per  cent,  in  dry  tea.     The  lliein  is  combined  with  tauTiic  acid. 

Rlack  tea  contains  from  6  to  10  per  cent,  of  water — more  oft«Mi  the  latter 
ipiantity ;  green  tea  about  8  per  cent. 

Black  tea  j-iolds  to  boiling  water,  29-45  poJ  cent. 

As  a  mean,  38  „ 

Green    „  .,  „  40—48         „ 

As  a  m«an,  43  „ 

About  f  ths  of  the  soluble  matters  are  taken  np  by  the  first  infusion  with 
hot  water. 

If  water  contain  much  lime  or  iron,  it  will  not  make  good  tea ;  in  each 
Ittse  the  water  should  be  well  boiled  with  a  little  carbonate  of  soda  for  15  or 
SO  minutes,  and  then  poured  on  the  leaves. 

In  the  infusion  are  foimd  dextrin,  glucose,  tannin,  and  thein.  About  47  per 
cent,  of  the  nitrogenous  substances  pass  iiito  the  infusion,  and  53  per  cent  re- 
main undissolved!     If  soda  is  added,  a  still  greater  amoimt  is  given  U.i  water. 

Tlio  grwju  tea  is  either  natural  or  colom-ed  (faced)  with  indigo,  Prussian 
blue,  clay,  carbonate  and  acetate  of  copper,  curcuma,  gypsimi,  and  (diidk. 

Scraping  the  tea-leaves  and  microscopic  examination  at  oncie  detect  the 
shining  blue  particles  of  indigo  nnd  Prussian  blue ;  nnd  thn  addition  of  an 
acid  indicates  which  is  indigo.t  Copper  is  at  once  detected  by  solution  in  an 
acid  and  addition  of  ammonia. 

As  an  Article  of  Diet. — ^Tea  seems  to  have  a  decidedly  stimulative  and  res- 
tonitive  action  on  the  nervous  system,  which  is  peiluips  aidetl  by  the  warmth 
of  the  infusion.  No  depro&sion  follows  this.  The  pulse  is  a  little  quickened. 
The  amount  of  pulmonary  carbonic  acid  is,  according  to  E.  Smith,  increased.  J 
The  action  of  the  akin  is  increased ;  that  of  the  bowels  lessened.     The  kidney 


•  M«in  of  ana73'vofl  by  MuMcr.  Wnrrington,  Stvnhoiuie,  and  P«li|;ot,    Takun  fmni  Molwcliott 
f  Tltc  brick  ten  of  the  Tftrtam  consiHtA  of  old  tea  leaves,  rniiicd  with  llic  Icavea  and  Htrni« 

of  AA/im/iiu  thfiiMtnx,  HhinltMlrnilrtm,  (.'htyjMiUJu'utuni,  lima  cttMittti,  ftiid  oUitr  plniitM,  miied 
with  fi'n  or  •hci-p^  M'wd.     It  ik  iiuirh  iiftcl  tn  jmrity  waliT. 

♦  Phil.  Trauxactioiw,  W*9. 


excretion  is  little  atfectcHl ;  (icrliapd  the  m-ea  in  a  little  lesi^ned,  but  this  ts 
uncertain.* 

As  an  article  of  diet  for  soMicrs,  tea  ia  most  usefuL  The  hot  infuaion,  lile 
that  of  coffee,  ia  potent  both  iij^iiiust  heat  and  cold ;  is  most  useful  in  great 
("utigiie,  especially  in  hot  climates  (Kanald  Martin) ;  and  also  has  a  great  puri- 
t'ying  eflect  uu  water.  Tea  is  so  light,  is  so  easily  carrie<l,  and  the  infusion 
is  so  readily  made,  that  it  sliould  t'onn  the  drink  /tftr  exceUenrt'  of  the  soldier 
)>n  service.  There  is  also  :l  lielief  that  it  lessons  the  susceptibility  to  malaria, 
hut  the  eWdenco  on  thiH  point  is  imitcrfoct. 

Viiolcr.  of  Tt'U. — The  tea  should  not  bt-  too  much  hmkeu  up,  or  mixeii  with 
dirt.  .Spread  out,  tlie  loaves  should  not  bo  all  lar^e,  thick,  dark,  ami  old,  but 
some  sliuuld  l>e  small  and  young.  Tliere  will  always  be  iu  the  best  tea  a  good 
de^  of  stalk  and  some  ruuiaius  uf  thi/  tluwvr.  In  uld  tea  much  of  the  £ethe- 
rial  oil  evaporates,  antl  tlie  aroma  is  less  marked. 

The  infusion  should  bt-  fragrant  to  smell,  not  harsh  and  bitter  to  taste,  and 
not  too  dark.  The  buyers  of  tea  soem  cspecialiy  to  depend  uii  the  smell  and 
lusle  of  the  infusion. 

Htrfi^hin-  af  fh»'  Tea  Leaf, — The  bo«ler  is  flerrate4l  nearly,  hut  not  quite  to 
the  stalk ;  the  primary  veins  run  out  from  the  midrib  nearly  to  the  border, 
and  then  turn  in,  so  that  a  distinct  H:pace  is  left  between  them  and  tho 
border.  The  leaf  nuiy  vary  in  jxjint  of  size  and  shape,  f)einjjj  soriietiine.s  hniader, 
iiud  sometime-s  long  ami  narrow.  Tlie  ap|M'4imnce  inidfi  the  microHCoiw  of 
UiH  upper  and  under  Huriace.s  is  Kti'u  in  the  drawing;.  The  Iwrder  and  the 
primary  vt-nation  distingiiish  it  from  all  leaves.  Tliu  leaves  which  it  is  said 
havo  been  mixed  with  or  substiLukid  tor  imx  in  till**  countiy  are  the  willow, 
sloe,  oak,  Valunia  ouk,  jilane,  beech,  elm,  pophir,  liawthom,  and  che^^tnut ;  and 
in  China,  Chlonmihub  hicom^piruiw,  Cavtellia  Stisamjun,  iiro  sitid  to  be  used. 
( (f  these  the  willow  and  the  sloe  are  the  oiJy  leaves  which  at  all  resemble  tea 
leaves.  The  willow  ia  more  irregularly,  and  the  sloe  is  much  less  ji^rfectly 
ami  uniformly  sermted. 

To  examine  tho  leaves,  make  an  infusion,  and  then  spread  out  a  numl>er 
of  loaves;  if  a  leaf  be  placed  nn  a  glass  fllide,  and  covered  with  a  thin  gLias, 
and  then  held  up  to  the  light,  the  border  and  venation  can  usuiLlly  be  well 
ueom 

Tho  leavus  of  the  Vidonia,  if  used,  are  at  once  detected  by  acicular  crj'stala 
lieuig  found  uiider  the  miiToscojie. 

Sometinu'S  exhausted  tea  havve.s  arc  mixed  with  catechu  or  with  a  coarse 
lM:»wder  of  a  ^e^ldi»h-b^o^nl  colour,  cunsisting  chieHy  of  powdertnl  catechu, 
and  calk'd  "  Ijh  Verio  iSeno."  (Juni  and  atjireli  art?  ntlded,  the  leaves  being 
steeiwd  in  a  strung  solution  of  giuii,  wliich,  in  drying,  contracts  them.  The 
want  of  aroma,  and  tlio  collection  at  tho  butUjru  of  the  iul'u^jion  of  ()owdered 
catechu,  or  the  <Ietectian  of  particles  of  catechu,  will  at  once  indicate  this 
ralsificatiun,  wliich  ia,  however,  very  uncmnmnn. 

Extmctimi  of  Tlmti. 

Occaaionally  it  may  l)e  de-sircd  to  detennine  the  ijuantity  of  thein.  Take 
100  grains  of  tea,  exliaust  with  boiling  water,  and  add  solution  of  subacetato 
of  lead  J  filter ;  pass  hydroaulphviric  acid,  to  got  rid  of  excesa  of  lead  ;  filter  j 


*  The  evidcnct)  with  raapcct  to  the  urine  U  very  contradictory  ;  but,  on  the  wliole.  th«  action 
•Minti  to  he  tnvonsiilcrmble.  Dr  Edwani  Stnitli  coiDtitlunt  Uwl  "  tea  j>n>nuit«s  all  vital  action^, 
ftidl  increaaeB  the  action  of  the  skin."  It  U,  jn'rhnps.  impoa^lbli'  at  pnwcnt  to  cxpnaa  ilsacUuu 
in  90  Kuccinct  a  form, 
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evapomte  to  small  bulk,  and  mid  a  littlt*  ammoiiiu  ;,  add  more  wnter,  decolorise 
with  auinial  charcoal,  aiid  evapomte  8lowly  to  sinall  bulk.     Wliite  feathery 
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Fig.  08.  -  -Black  Dried  Tex  Leaf. 

cryataU  of  thcin  form,  which  should  bo  collected  on  filtering  paper,  dried  at  a 
vary  low  heat,  and  weighed, 

Dei i^tni nation  of  Tannitu 

Mako  an  infiision,  and  add  si)lutirin  of  gelatino  -,  collect  precipitate^  dry  and 
weigh — 100  grains  =  40  of  tannin  (Marcet). 

Erfiviinafhn  of  Tta. 

Jndge  of  the  aroma  of  tlie  dry  tesi  and  infusion  ;  taste  inftision  ;  spread  out 
leaves  and  see  their  churactera ;  collect  iinythiug  like  mineral  powder,  and 
pxamine  nndpT  miproacope. 

In  nmking  the  infusion,  take  100  graiu8oft«i  to  6  ounces  of  boiling  distilled 
or  rain  water,  bo  as  always  to  have  the  infusion  of  the  same  strength.  Dry 
and  weigh  the  exhriUHted  tea  leaves  and  calculate  the  percentage  of  soluble 

kttcr.     If  deeirod,  deU^rminc  the  thein  and  tannin. 


SuB-SBOTioBf  in. — Cocoa. 

Covip(nfttioft.—A\i\wn\i\\  the  thwibromin  of  cocoa  is  now  kno^m  to  1)p 
identical  with  thein  and  calfein,  the  com|K>sitiun  of  cocoa  removes  it  widely 
from  tea  and  cotfeo. 
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Tlie  qtmntity  of  fat  varioa.even  in  the  same  aort  of  cocoa.    Tlic  ash  contAind 

a  large  quantity  of  phosphalo  of  potaali. 


■*■ — I — I — I — »- 


Fii^.  69.— Cocoa,  Outer  Coat  x  190, 


Per  cent 

Cocoa  fat  (stearin,  olain»  .iii<l  loaigarin). 

45       -  49 

Starch.            .... 

14      -18 

Graiw  sugar,    .... 

■34 

Cmio  sugar,     .... 

•26 

Cellulose,         .... 

6-8 

PigiuHut.         .... 

3-5    -    5 

VrotL^in  Hultatancos, 

13      -18 

Thuol)n'iiiin, 

1-2    -    1-5 

iVsh,   ..... 

3-5 

Water.             .... 

5-6   -    6-3 

A$an  Article  of  Diet. — The  largo  quantity  of  fat  and  albuminoid  substance 
makes  it  a  very  nourisliiiig  article  of  diot ;  and  it  i.s  tln^rofoTO  useful  in  wnak 
states  of  the  gyatem,  and  for  liujillliy  jiiuri  under  c ire unistjii ices  of  great  exur- 
tion.  It  luw  K'L'u  even  comiKireil  to  milk.  In  South  Auiurica  cocoa  and  nmi^e 
cakes  are  u9«.h1  by  tnivellors  ;  ami  Iht^  lar^e  auunuit  of  agreeable  n'mrisliinent  in 
Biual]  bulk  euablea  severiU  diiy.s*  sii[»plies  to  be  easily  carrk'd  (Humboldt). 

By  roa-sting,  IIk?  stareJi  is  elmii;.;ed  into  dextrin  ;  tliu  amount  of  margaric 
add  increases,  and  an  einpyTeuu)atic  aromiitit:  substance  is  fonutiL 

The  changes  dejwnd  on  the  amount  of  rojisting;  tlie  lighter-coloured  nuts 
contain  nioro  unchange*!  fat,  and  Ii-jw  aronin ;  the  strongly  roasted  and  dark 
cocoas  luivu  more  aroma  and  bitt«rnu8s. 

Choifv.  and  Af/ultfia/ioiut. — In  commerce,  cereal  grain  starches,  arrowroot, 
sago,  or  potato  starch  and  sugar,  are  very  commonly  mixed  with  cocoa  ;  and 
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some  of  the  sn-called  homuL'opniluc  vucoa8  oru  rightly  imniiHl,  fur  the  amount 
of  COCOA  18  very  HinalL  Brick-tlui*t  and  peroxide  of  iron  are  sometimes  used 
(Normandy).*     Thu  structure  of  the  cocoa  is  very  uiarked. 
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Fig.  70.— Cocoa,  Under  Parta,  Middle  Coot  x  l«0. 

The  starch-gpaina  of  cocoa  arc  small,  and  embedded  usually  in  the  cells. 
The  presence  of  starch-grains  of  cerwds,  arrowroot,  sago,  or  other  kinds  of 
starch,  in  at  onrc  dctcckMl  hy  the  micwscope  (see  figures  ante  of  these  starches), 
iSugar  can  be  detected  by  the  teste,  and  by  solutioiL  Mineral  substances  are  best 
dct«)cted  by  incineration,  digesting  in  an  acid,  and  testing  for  iron,  lead,  &c. 


SECTION  III. 

CONDIMENTS. 

Sub-Section  I. — Vinegar. 

Am  an  Article  of  Diet. — Robert  Jackson  was  of  opinion  that  the  use  of 
vinegar  was  tuo  restriutctl  in  the  army.  This  opinion  ho  ajipeara  to  have 
formed  from  considering  the  great  use  of  vinegar  made  by  tlie  Itomans. 
Wmtever  jimy  liave  Wn  the  soun»  of  the  O|)iiiion,  there  is  no  doubt  of  its 
correctness.  Acetic  acid  plays  that  double  part  iu  the  body  which  seems  so 
important,  of  first  an  acid  of  a  neutral  salt,  and  then,  iu  the  form  of  carbonic 
acid,  as  the  ncUX  of  an  alkaline  «ilt.  Hut  this  valuable  dieUitic  quality  is 
j»artly  count«r>)alanccd  in  English  vinegjir  by  the  unfortunate  circumstance 
that  sulplkuric  acid  (xA^^^  l"^'"*'  by  weight)  is  allowed  to  be  abided  to  vinegar, 
and  thus  a  strong  acid  i^  taken  into  the  body,  wliich  is  not  only  not  u.seful  in 

*  HoMaU  exanuDed  54  samples ;  8  were  genuine,  43  contaiiud  sugar,  and  46  itarch ;  89  nut 
of  CS  Minplea  cniitAined  eortny  coloaring  matter,  aa  roddle,  Veaetian  rwl,  and  otubcr  (On 
\<ltilU:nilion.  ]>.  KJtfL 
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nutrition,  but  wliicli  is  hurtfiilj  from  the  tnidenoy  to  fonn  inBoluMt*  sjilts  of 
lime.  Ah  the  addition  of  euljtliuni;  iiM  Ib  uot  iiccuKsiry,  uud,  indot'd,  is  not 
pennitted  on  the  Coutin*!nt,  it  is  to  be  ho|W)l  the  Lt'gialature  will  doon  alter  a 
system  which  hiw  the ofi'tjct  only  of  injuring  an  iuifttnUint  article  of  diet.  Thu 
amount  nf  vinejpir  whit-h  miiy  he  uhimI  may  be  \'v<m\  one  to  several  ounces 
On  marches,  the  Koraana  nd^ed  it  with  water  as  a  b<"verage* 

F^ttmiuation  uj  Vhuujar. — Several  binds  i»f  ^ine^^iir  are  in  the  market, 
known  by  the  Nus.  lO/lS,  20.  22,  24.  Nus.  22  and  24  are  the  bc^t,  and 
contain  tdiuut  5  per  euut.  of  pure  acutic  acid.  l*he  weakest  kinds  contain  less 
than  3  per  rt* nt. 

Examination. 

Qualihj. — 1.  Take  specific  gravity  of  th©  best,  1022;  of  the  worst,  1015. 
If  below  Uiis,  water  has  been  added. 

2.  Detemiine  acidity  of  \^\}  grains,  or  of  10  C.C,  with  the  alkaline  solu- 
tion (see  Beer). 

llie  acidity  of  English  vinepjar  is  chiefly  caused  by  acetic  ami  fiulidiiu-ie 
aciils  J  but  it  is  usually  calculated,  at  once  as  dry  acetic  aciil.  If  it  fails  beluw 
3  per  cent.,  wat^r  Las  probably  been  added.  (Tlie  lowest  noted  by  Hussull 
in  33  samples  was  2*29.) 

If  the  speciJic  gravity  be  low,  and  the  acidity  high,  excess  of  sidphuric 
acid  miiy  liuve  lieeii  added. 

If  tliu  olkadiue  solution  cannot  be  prepared,  the  acidity  must  be  det<?Tmine<l 
with  drietl  (tr  cr}\stallit*fid  carl>i>nate  of  soda.  Weigh  100  ^Tains  of  dried  oir- 
IniniUe  of  stKla,  and  a<ld  portions  carefully  to  a  weighed  <|nimtity  of  \'in«'gar 
(100  grains,  or  10  gi-ammea),  till  it  is  neutralised ;  then  wei;,di  the  remaining 
carbouiitt!  of  soda,  and  aUculatt'  aocortiing  to  the  fitoinic  weights  (53  :  51  : :  (/ :  :c), 
or  nmlti|>ly  the  i|uaiitity  useil  by  962  ;  the  ivsult  is  the  amount  of  ardiytlroufl 
acetic  acid  in  the  quantity  of  vinegar  experinieiiled  U]>on. 

hiuddijigciirlMJuateoi'boda  to  (cittt:  v iiiegiir,  the  colour  liucoiiK'sdarkundiidiy. 
Ammonia  idso  gives  a  jiurjiHwh  iireeipitate  in  tr/m^  but  not  in  malt  vinegar. 

3.  If  excess  of  sulphuric  acid  b-o  wuHjiecled,  it  must  ht*  determined  l>y  baryta ; 
this  requires  care,  as  Kulithate.s  may  be  introduced  in  the  water.  Kydrochlorin 
acid  and  chloride  of  barium  are  added  ;  the  sulphate  of  botyta  collected,  dried, 
weighed,  and  multiplied  by  '34309. 

Atliilierafioi}^. — Water  ;  sulphuric  acid  in  excess  (see  ante)  ;  hydrochloric 
acid  (uncommon) ;  or  uonimon  salt  (detected  by  nitrate  of  silver  and  dilute 
nitric  acid) ;  ])yroligneoQS  acid  (distil  and  re-distil  the  distillate,  the  residue 
will  Ijave  the  smell  of  pyroligneous  acid) ;  lead  ;  copper  from  vessels  (evapo- 
mte  to  dryness,  inoinemtr^,  disselve  in  weak  nitric  acid,  divide  into  twit  iiarts, 
|wias  811  through  one,  and  test  for  copper  in  the  other  by  ammonia,  or  by  a 
piece  of  irtin  wire)  ;  corrosive  sublimate  (pass  SH,  collect  jirecijiitate)  ;  capsi- 
cum, ]>el!it^try,  or  t>ther  pungent  subst;ince.H  (evajwrat^^  nturly  to  dryness,  and 
last*:  if  the  extnict  is  hot  and  pungeut)  ;  burnt  sugar  (evaponit<.'  Ui  drymiss, 
dissolve  in  boiling  alcohol,  evaporate  l-o  symj),  UisU' ;  bnnit  sugar  gives  a 
bitter  tjiste  and  a  dark  colour  U*  the  symit). 

Tlie  presence  of  cojijicr  in  tin-  vincgnr  used  for  pickles  may  be  ojisily  dc- 
twted  by  simply  inserting  the  bright  blade  of  a  knife. 

SuB-SBCTIOJf  IT. — McsTAim. 

Good  mustftrd  is  known  by  the  sharp  acrid  smoll  and  taste.  It  is  adul- 
terated with  turmeric  (detected  by  inicroscupe  and  liquor  ]Jolassie),  wheat  or 
bariey  st^uvh  (deU^ctod  by  minnkst'ojiG  ami  iodine),  and  Iiut^eed  ((h;t<^ctcid  by 
micro«cn))e).     Everj*  sample  of  raustanl  is  at  present  mix'd  with  tunneric  and 
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The  micmsiiopiL-  characU-rs  of  pepjxjr  are  rather  coiuijIIcntcMl  ;  tlu'n?  is  a 
husk  com|)o«eii  of  four  or  fivo  layers  of  colla  and  a  eontnil  part.  The  cortex 
has  externally  elongate*!  colls,  placed  vertically,  ami  provided  with  a  central 
cavity,  fmrn  which  lines  rath'at<i  towanU  the  cirruniforenre  ;  then  come  some 
strata  of  angular  cells,  which,  towanla  tlic  interior,  are  larger  and  tilled  with 
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Fig.  75.— Traiuverse  Section  of  Black  Pepper  Berry. 

oiL  The  third  layer  is  composed  of  woody  fibre  and  spiral  cells.  The  fourth 
layer  is  made  up  of  largo  aiUs,  which  t^.->wrtrfl.s  tlie  inUriop  boconio  smaller  and 
of  a  deep  red  colour ;  they  contain  moat  of  the  essential  oil  of  the  pt^pper. 
The  central  part  nf  the  berry  is  composed  of  large  anpular  colls,  al)oat  twice  as 
long  as  broad.  Steeped  in  water,  some  of  these  cells  become  yellow,  others 
remain  colourless.  It  ha£  been  supposed  that  the  yellow  colls  contain  peperino, 
lis  they  give  the  same  reactions  as  peperine  does  ;  the  tint,  namely,'ia  deejMmed 
1>y  alcohol  and  nitric  acid,  and  sulphuric  acid  apjilied  to  a  dry  section  causes 
a  rc^ldi.sh  hue  (l{a.^sall). 

White  pejiper  is  the  central  port  of  the  seed,  but  some  small  particles  of 
cortex  apfl  usually  mixed  with  it.  It  is  composed  of  colls  containing  very 
small  starch-^jiiiins.  Enssall  says  that  the  central  white  cells  are  so  hjir«l  that 
they  may  Vw  mistaken  for  particles  of  sand.  A  little  care  would  avoid  tliis. 
The  starch-grains  are  ea«ily  detected,  however  small,  by  io<line. 

Pepper  dust  is  merely  the  sweepings  of  the  warehouses.  Hapa  or  linseed 
cako,  cayenne  and  mustard  husks,  are  mixed  with  pepper  dust,  and  it  is  then 
sold  as  pepper. 
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Fig.  76.— Section  or  Blaolc  Pepper  Berry  ^cuiiLnul  jtortion). 

.Sub-Skctjow  IV, — Salt. 

Tlie  gooJnesa  of  salt  is  knowii  by  ita  whiteness,  tino  crystalline  charartcr,  dry- 
ness, conjjtlnto  uniJ  ck-ar  Ki>luti(>n  in  wiiUt.  The  coarser  kinds,  containing  oft<;n 
eh  loriiii-  of  magnesium,  and,  perhajjt*,  lini«  nalts,  are  darker  cnlimrt'd,  iiiun.'.  (ir  l*«s 
(leliqut'scent,  and  uitlier  not  thoroughly  cryataUiaod  or  in  too  lai^'o  ciystals. 


SECTION  IV. 

LEMON  JUICE. 

Lvmon  juice  is  an  extmmely  important  article  of  diet,  not  merely  on  board 
Hliifi,  but  in  cniniinigns,  when-  fresh  vegetables  alway,srun  Hliort.  Tu  this  case 
one  oiim-e  ni  lemon  juice  per  man  should  bo  issued  daily,  and  as  on  board 
shi]!,  should  be  Cijunneiicoil  ten  ihiys  after  Uie  deprivaticin  of  the  vegetables. 
If  dried  vegL'Ud)les  are  used,  half  tliM  ijiiaiitity  of  lemoti  juice  will  probitbly  be 
sutlieienl.  Su;;iir  is  adde*!  to  it,  to  msike  it  morn  agrceabhi  t»)  t/oate,  in  the  pro 
portion  of  hidf  its  weight.  Lemon  juieeis  usually  issued  in  Vittleacontjiining 
three  Ui  four  pints,  nut  i(uite  tilled,  and  is  covered  ^vith  a  layer  of  ohve  oil. 
About  1  ounce  of  brandy  is  addi'il  Ui  eaih  lOoujieei^  of  juico.  Sonietuiu\s  the 
juice  is  boiled,  and  no  bmiidyiri  addict;  the  fojiniT  kind keejis best  (Armslronf;). 
Ikitli  are  cipiat  in  anti-seorbntie  power  (Amistrong).  (loorl  lemon  juice  wili 
keejt  for  some  years,  at  least  three  years  (Annstronn) ;  bad  lime  juire  soon 
bi'ciinieH  turbid,  and  then  stringy  and  mucilaginous,  and  tho  citric  and  malic 
acid»  decompose.  Some  ttirbity  and  precipitule  does  not,  ho^vever,  destroy 
lis  jmwerK. 

Ejrtivuntititm  of  Lemun  Juicv, 

1.  Pour  into  a  glass  aud  mark  physieul  chmucters;  turbidity,  precipitate, 
stringiuesa,  &c.     Tlie  taste  should  bo  pleasant,  acid,  but  not  bitter. 
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2.  Dotcnninp  iho  degree  of  acidity  by  the  plan  pivcn  in  the  sootion  on 
Beor.  Nuutraliso  by  the  ulkaliuo  solutiuii,  and  niultijtly  by  the  co-cflificnl  oi  dry 
or  hydrate)!  citric  acid.  Theuid  eijuividenL  of  j-iLric  acid  ia  (^Hjt  I,,  but  since 
the  observatirma  of  Liebig  it  is  ciniisid^'n-d  to  }^e  trilwisic  with  an  emiivaU^nt  of 
C,^jt),i,  uufl  it  is  uwuully  conibint;d  with  3HO.  (Tho  co-efliciont  for  1  C.C. 
of  alkaline  8i:(hitit>n  is  'Olfif*  fitr  tho  dry  ncid.) 

If  the  old  eijuiviiliiul  \m  taken,  thu  amount  of  citric  acid  in  ^riiins,  in  100 
grains  i»f  h-mon  jnife,  \v\]\  bo  from  2  to  G ;  in  nn  ounce  tln^m  will  >h^  from  15 
to  2b  grainfi,  It^ckoni'd  aa  trihatiic,  the  co-efticient  for  1  VA\  of  lilkahne 
sfihition  lA  *01C5  ;  but  then,  as  the  acid  ia  trikiaie,  the  amount  nf  alkaline 
sohitiioi  ujsud  must  !«  divided  hy  three.  Usually,  for  1  Ct'.  of  lemon  juico 
from  y  to  12  C.C.  of  the  centinormal  alkaline  solution  are  re()uired,  if  Uio 
alkaline  solution  cannot  be  obtainetl,  dried  carbonate  of  soda  must  bo  uaod. 

3.  Teat  for  adulteration,  viz. — 

(«.)  Titrtarif  Acid. — Dilut^i  and  filter,  if  ilie  linio  juice  he  turbid  j  add  a 
little  solution  of  acetatt*  fif  potash  ;  atir  v?v]\,  without  t-oticliing  the  sides  of 
the  glasB,  an4i  Imvo  for  twenty-four  !»ours;  if  tai-tjirie  acid  Ik;  present  thi^  hi- 
tartrate  of  pota^ih  will  fall. 

(ft,)  Sulphuric  Acid. — Add  chloride  of  barium  after  liltration,  if  necessary  ; 
if  any  preeijiitAten  fall,  adil  a  littli^  wat-<»T  antl  a  few  droj:a  of  dilut<;  hyilro- 
chlorie  acid  ;  diseolvL^  the  citnitit  of  l>aryta,  which  aometinies  causes  a  turbidity. 

(r.)  Hydi^irhknic  Acid, — Teat  with  nitrate  of  silver  and  a  few  tlrope  of 
dilute  nitric  acid. 

(fif.)  Niinc  Arid. — This  is  an  uncommon  adulteration ;  the  iron  or  brucine 
test  can  be  used,  as  in  the  case  of  wat«r. 

(e.)  Photqihoric  Arid, — It  has  been  lately  staled  (Morgan,  in  the  "  Journal 
of  the  Society  of  Arts,"  April  1804,  p.  349)  that  both  Admiralty  imA  com- 
mercial lemon  jiuce  have  been  found  to  contain  pbi»spboric  acid.  In  1  ku1]i>ii 
of  iho  former  91  grains  of  phoaphoric  acid  were  found  (coinhincd  \\\i\\  stMla). 
It  will  be  detected  by  evapotution  to  diyness,  incineration^  ru*olution  in 
water,  or  a  little  acetic  acid,  and  precipitation  as  ammoniacoiuaj^^ni^siitn  phua- 
phate.  (See  Water,  i>ago  34).  Trofesgor  Morgan  considers  the  plioephoric 
acid  a  valuable  ingredient  of  tho  lemon  juice. 

Factitioii-»  IjnnoH  Juice, 
It  ia  not  at  all  easy  to  di.stinguish  well-made  factitious  lemon  juice ;  about 
552  grains  of  uryHtallivScd  citric  acid  (C.  +  3aq.)  are  dissolved  in  a  wino  pint 
of  water,  which  is  tlavumvtl  with  e^semce  of  lemon  dissolved  in  spirits,  lliia 
eorresj>onda  to  idwiut  19  or  20  jfrains  of  dry  citric  acid  jkt  ounce.  Tin?  flavour 
ia  not,  however,  quite  Uke  that  of  the  real  juice,  and  the  taste  is  ehaqjor. 

SuftHtifuten/or  Lemon  Juice. 

Citric  acid  is  the  best,  or  citrate  of  i>otaah ;  then  perhaps  vinegar,  though 
this  ifl  inferior,  and  lowest  of  all  is  nitrate  of  potash.*  The  tartrati«,  lac- 
tates, and  tici't^ites  of  the  alkalies  may  all  he  used,  but  I  am  not  aware  of  any 
gowl  experiments  on  their  relative  auti-BCorbutic  powers.  If  milk  is  procur- 
able, it  may  be  allowed  to  become  acid,  and  thi*  acid  then  neulmlise<i  with  an 
alkali  Tlie  fresli  juices  of  many  plants,  especially  species  of  Cacti,  can  bo 
used,  the  plant  being  crushed  and  nteeped  in  water  ;  and  in  uise  neitlier  vege- 
tables, lemon  juice,  nor  any  of  its  substitutes  can  be  procured,  we  ought  not 
to  omit  the  trial  of  such  ])lant«  of  this  kind  ha  may  be  obtainable. 

*  Oil  thin  point  we  Bry»on*.t  ^per  iu  tbe  "  Medical  Times  and  Oaeetto/  1850.  I  mar  aim 
refer  to  a  review  im  ftcarvy,  winch  I  conlribntetl  to  the  "  Brittsli  and  Fureign  Medical  Cnimr- 
gical  iWviuw,"  in  Oclobtr  184i<,  for  evidence  on  thi»  point. 


CHAPTER  VIII. 
SOILS. 


ToroORAPHICAL  REPOKTS  AND  CHOICE  OF  SITES. 

TllK  tonn  floil  is  usod  here  in  a  larpo  sense,  to  express  all  the  purtinn  i>f  the 
orunl  uf  Uk!  uarih,  which  by  any  jmipt^rty  or  condition  nan  uflect  huulth.  The 
injh<liviHio:t  into  suiiiict}  soil  and  subsoil  is  often  very  nucful ;  and  thcac 
toruiB  uwd  no  defmition. 

SECTION  I. 
CONDITIONS  OF  SOIL  AFFECTING  HEALTH. 

8oil  may  aflect  health  : — 

1.  By  its  conforniation  and  elevation, 

2.  ISy  thn  vi=g(;t{vti(m  uovrring  it. 

3.  By  its  mechanical  strucUiro,  which  influences  ab»orption  and  radiation 
of  lieat ;  ivlloction  of  light ;  abBoq)tion  of  wator  ;  movement  of  water 
over  and  tlirough  the  soil ;  paaenge  of  air  through  soil ;  fornmtiou  of 
dust 

4.  By  its  chonucftl  stnicture,  which  arU  especially  hy  altering  tlie  com- 

poaition  of  th*?  air  over  tho  Boil,  or  the  water  nmiiing  throuf^jh  it. 

In  aihiition,  tliu  aspv.ct  of  a  plact?,  and  tho  amount  of  sunshine  and  light  it 
recuivea,  are  very  inijjortant. 

All  these  points  .shmild  receive  attention  in  reports  on  sites ;  and  it  will  be 
found  convenient  to  make  the  report  in  the  above  order. 

Sub-Section  L — Confohmation  and  Elevation. 

Tho  relative  amoiint.3  of  hil!  anil  plain  ;  the  elevation  of  the  hills  ;  thoir 
direction  ;  the  auf^lo  of  sIhjh?.  j  the  kind,  Bize,  and  ilepth  of  vidK^ya  ;  the  uhtel 
water-aht'ds,  and  tho  iliroctinn  find  diHcluii-ge  fif  the  wat^ir-coursea  ;  the  amount 
of  fall  of  |>Iain.s,  are  the  citiff  puintft  to  Ik.«  i.orisiilered. 

Among  liills,  tho  unhealthy  spots  aru  enclosi'd  valleys,  pnnch-bowls,  any 
spot  where  tho  air  must  stagnate  ;  ravines,  or  places  at  the  head  or  entrance 
of  nivinfs. 

In  the  tropics,  esjwcially,  ravines  and  nullahs  are  to  be  avoided,  as  thoy  are 

often  filled  with  decaying  vegetation,  and  currents  of  air  frequently  traverse 

them.     During  the  heat  of  the  day,  tho  current  of  air  is  up  tlic^  ravine  ;  at 

nicht,  do^v^  it.     As  tho  liilla  cool  more  rapitUy  than  the  surrounding  plains, 

^attor  current  is  especially  dangerous,  as  the  air  is  at  once  impure  and  cold. 

"orst  ravine  is  a  long  narrow  valley,  contracted  at  its  outlet,  so  as  to  dam 

3  water  buhind  it     A  saddleback  is  usually  healthy,  if  not  loo  much  ex- 
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posed ;  BO  are  positions  near  the  top  of  a  slope.  One  of  the  most  difficult 
pointa  to  determine  in  hilly  regions  is  the  probiiblo  direction  of  wintb  ;  they 
ore  often  deflected  from  their  course,  or  the  rapid  cooling  of  the  hills  at  night 
produces  alteration. 

On  plains,  the  most  dangerous  points  are  generally  at  the  foot  of  hills, 
ospeciaily  in  the  tropics,  -wliero  the  water,  stored  up  in  the  hills,  and  flowing 
to  the  plain,  causes  an  exuberant  vegetation  at  thu  fK>nier  of  the  liilla 

A  plain  at  thft  foot  of  hills  may  be  healthy,  if  a  deep  ravine  cuts  off  com- 
pletely the  drainxige  of  the  hill  behind  it. 

The  next  must  dangerous  apots  are  depreasinns  below  the  level  of  the  plain, 
and  into  which  tlierefore  there  is  drainage.  Even  gravelly  soils  may  bo  damp 
from  this  cause,  the  water  rising  rapidly  tlirough  the  loose  soil  from  the 
pressure  of  higher  levels. 

Elevation  aets  cliietly  by  its  effect  in  lessening  the  pressnro  of  the  air,  and 
in  increasing  the  rapidity  of  evaporation  (see  Climatk).     It  has  a  powerful 
effect  on  marslies ;  high  elevations  lessening  the  aiiioiint  <»f  malaria,  jKirtly 
from  thi;  mpifl  evajwration,  partly  from  the  greater  pruduftinn  of  cftld  at   ,. 
night.     Yet,  malarious  marshes  may  occur  at  groat  elevations,  even  GOOO  feet/ 
(Erzeroum  and  Mexico). 


Sim-SECTioN  n. — Vboetation. 

The  effect  of  vegetation  on  ground  is  very  important  In  cold  climates,  tb© 
snn'a  rays  are  obstructed,  and  evajvoratiou  Irom  the  ground  is  blow  ;  tlif  ^a-viund 
is  thor^ore  cold  and  mnist,  and  the  removal  of  wood  renders  the  climate 
milder  and  dryvi.  The  extent  to  which  trees  impede  the  passage  of  water 
through  the  soil  is  considerable. 

In  hot  countries,  vegetation  shades  the  ground,  and  mnlces  it  cooler.  The 
rajKimtion  frcim  the.  Rurfaws  is  lessened  ;  but  the  evapnnition  from  the  vego- 

ion  is  so  great,  as  to  produce  a  perceptible  lowering  effect  on  the  tcmi>erature 
\t  a  place. 

The  hottest  and  driest  places  in  the  tropics  are  those  divested  of  trees. 

Vegetation  produces  also  a  great  effect  on  the  movement  of  air.  Its  velo- 
city is  checked  ;  and  sometimes  in  thick  clusters  of  trees  or  underwood  the 
air  is  almost  stagnant.  If  moist  and  duc^ying  vt*getation  Ije  a  coincident  con- 
dition of  such  stagimtion,  the  most  fatal  formic  of  malarious  diffi;aso  are  pro- 
duce<l. 

Vegetation  may  thus  do  harm  by  obstructing  the  movement  of  air;  on  the 
other  liand,  it  may  guiLrd  from  currents  of  impure  air.  The  protective  influence 
of  a  belt  of  trees  against  malaria  is  most  striking. 

In  a  hygienic  point  of  view,  vegetation  must  be  divided  mto  herbage, 
brushwood,  and  trees;  and  these  should  be  severally  commented  on  in 
rcfxjrts. 

Herbage  is  always  healthy.  In  the  tnjpics  it  cools  the  ground,  1x)th  by 
obetracting  the  sun's  rays,  and  by  aiding  evaponilion  ;  and  nothing  is  more 
desirable  than  to  cover,  if  it  bo  j>ossibIe,  the  hot  sandy  plains  of  the  trojucs 
with  close-cut  grosa.  In  several  places  tliis  has  been  done  with  excellent 
effects. 

Brushwood  is  almost  always  bod,  and  should  be  removed.  It  most  be  ro- 
memln^red,  liowever,  that  its  removal  will  s(>metime,s,  on  account  of  the 
disturlwiice  of  the  grtiund,  increase  malarious  iliseaso  for  the  time  ;  and  there- 
fore, in  the  case  of  a  temporary  camp  in  a  hot  malarious  country,  it  is  oft«n 
ileaiitible  to  avoid  disturbing  it  When  removed,  the  work  shouKl  Yte  carried 
on  in  the  heat  of  the  day,  ».?.,  not  in  tlie  early  morning,  or  in  the  evening. 


268 


HOUA. 


Trees  shoultl  be  rcmovod  with  judgmi.*tit  lu  coM  countries  they  alielto.r 
from  cold  winds ;  in  hot,  thuy  cool  the  ground  ;  in  Iwtli,  they  may  protect 
from  malarious  ciirrenta.  A  dtHiided  and  peniiciouK  intprfonmcc  with  the 
movement  of  air  should  \yo.  almost  Iht^  only  ruaaon  fur  removing  them.  In 
some  of  the  hottest  countriea  of  the  worid,  nn  in  !Sout!inrn  IJurmaliT  tlie  iu- 
liahitants  place  their  houses  under  trees  with  the  best  eifecta ;  and  it  wa.s  a 
rule  with  the  itonmnfl  to  encamp  their  men  under  trees  in  all  hot  countries. 

Tlie  kind  of  vu^^etation,  except  as  being  inJicativo  of  a  damp  or  diy  soil, 
does  not  appear  to  be  of  importance. 


SoB-8BCTiojf  III. — Mbchakioal  Structurk. 

{a.)  As  iujItu'liL'ifuj  Ileaf. — Tlie  heat  of  the  sim  is  absorbed  in  different 
uuiounls  by  ditferuul  soils  «i|ually  shielded  or  uuflliielded  by  vegetation.  The 
colour  of  th«  soil  and  its  aj^rregation  seem  chiefly  to  detemiino  it.  The  ilark, 
loose,  incnherL'Ut  sands  are  the  hottest ;  oven  in  temperate  climates  Amgo 
found  the  temjwraturo  of  sand  on  the  surface  to  he  122°  Fahr.,  and  at  the 
CajK)  of  Ciood  Ho|>e,  Hereehel  observed  it  to  be  no  less  than  159°.*  The  lieat- 
ing  ix>wor  of  tlie  sun's  rays  is  indeed  excessive.  In  India,  the  thermometer 
placed  on  the  ground  and  exposed  to  the  sun  will  mark  lij^f  (Buist),  while 
two  i'eet  from  the  ground  it  will  oidy  mark  120"^.  \'>\u»[  Ihink-s  that  if  pro- 
toctexl  from  currents  of  air  it  would  mark  212"  when  placed  on  the  ground. 
The  absorbing  and  mdijiting  jxiwers  of  soils  are  not  necessarily  erjual,  though 
they  may  lj«i  »o.  Oeni'mlly  tlio  radiating  power  is  more  rapid  than  the  alisorh- 
ing  ;  soils  cool  more  rapitlly  than  tiiey  heat.  J^ome  of  the  marshes  in  Mexico 
cool  BO  rapidly  at  night  that  the  evolution  of  malaria  is  stopped,  and  the  marsh 
is  not  dangerous  during  the  night.  A  tliermonieter  marked  32^  Fahr.  on  the 
gnjund^  while  ItJ  feijt  above  the  ground  it  marki'd  MV  Fahr.  (.lounlaiiet). 

With  regard  to  absorbing  power,  the  foUo\ring  table  by  Schiibler  contains 
the  only  good  experijuents  at  prusout  known : — 

Power  of  retaining  heat ;  100  beuiiji  amtmeti  ati  the  standard. 


Sand  with  some  lime. 

100 

Clayey  earth, 

Pure  sand, 

95-6 

Pure  clay, 

light  clay, 

7(j-9 

Fine  cltalk, 

Gypeum, 

7:V2 

Humus, 

Heavy  clay,     . 

71-11 

The  grwit  alworbing  power  of  the  sands  is  thus  evident,  and  the  compara- 
tive coldnt.'ss  of  the  clays  and  humus.  Ht^rhage  lesaens  gn-Jitly  the  absorbing 
power  of  the  soil,  and  radiation  is  more  rapiii  On  the  OrinrnTO  a  nakeil 
granite  ro<!k  hay  been  known  to  have  a  tcmiKrature  of  11 8"^  Fahr.,  while  an 
adjacent  rock,  covennl  with  graAs,  had  a  temperature  32°  lower. 

In  cold  countries,  thercfoit-,  tliu  clayey  soils  arc  cold,  and  as  tliey  aiti  also 
damp,  thoy  favour  th«^  itroductiuu  of  rlicuuiatism  and  ratarrlis  ;  the  sands  are, 
therefore,  the  healthiest  funh  in  this  i-esjrtjct.  lu  hot  countries  the  saiuls  are 
objectionable  from  their  hint,  unlcas  they  can  be  covered  with  grass,  lliey 
sometimes  radiate  heat  elowly,  and  therefore  the  air  is  hot  over  them  day  and 
nighL 

The  sun's  rays  cause  two  currents  of  bent  in  soil — one  wave  diurnal,  the 
heat  jMissing  down  in  temperate  elimat«i  to  about  four  feet  in  depth  during  the 
day,  and  receding  during  the  night ;  tike  dt^pth,  however,  varying  with  the 
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nature  of  the  imji],  and  wiili  'Jie  .myisou  ;  the  r>ther  wave  i«  annual,  and  in 
tempomte  (^limutw*  the  ^vavo  of  aunmior  ht»at  roatthes  from  50  to  100  feet. 
The  Lini'  of  uiiifonu  yciirly  temperature  ie  from  57  to  99  feet  l>elow  the  surfoee 
(ForU's). 

Kot  only  «lwfl  the  aiuount  of  nuliation  differ  in  different  soils,  hut  a  change 
m  prcKhiced  in  thu  heat  hy  the  kind  of  soil.  'J'hi*  ivniarkahKi  rust'iuxihes  of 
T>^l(hlll  havti  flht»wn,*  that  thi^  hi^at  nidiatod  from  j^nito  paasea  tlirongli 
aqueous  vafMjur  much  more  rea».liJy  than  the  heat  radiiited  1>3'  water  (though 
the  pnssoge  is  much  more  ubstruotpd  than  in  dry  air).  In  othor  wools,  the 
luniinooa  heat  niy«  of  tlie  sun  pass  fretly  through  lujueous  vapours,  and  fall 
on  water  and  gnuiiU' ;  Imt  tlie  al>sorpt,i<>n  iiroduces  a  change  in  the  heat,  so 
that  it  iiwiiC'fl  again  from  wati^r  and  gnmit/i;  c-liJingeil  in  ijuality ;  it  will  he 
most  imjtortaut  for  physicians  if  other  Hoilu  are  fuiiud  to  produce  analogous 
changfxs. 

(f*.)  Rijicctifni  of  Liffhi. — This  is  a  matter  of  colour;  the  white  glaring 
soils  rellect  light,  and  suoli  soils  are  generally  tdso  hut  as  the  rays  of  lieat  aro 
also  rellLM:ted.  The  effect  of  glare  on  the  eye-s  is  obvious,  and  in  the  tropica* 
tliis  iHt'oniea  a  very  iiniiortant  |Mnut.  If  a  spot  hare  of  vegetation,  and  with 
a  white  auffare,  must  Im*  use4l  for  haliitatiouK,  some  gon<l  result  may  he 
obtained  by  colouring  the  houses  pale  Hue  or  green  ;  and  jM^ssibly  in  the  case 
of  masses  of  white  i-ock  opposite  windows  it  might  be.  possibh^  U*  partly  colour 
them  also. 

(r.)  Ahtinrpfinn  and  reicntum  uf  Waitr, — Some  soils  absorb  and  retain  watcTr 
mort'  titan  others ;  and  some  ex{H?riments  havo  bem  made  by  Schiibler  on  this 
point.  .Sand  alworbs  very  littln  ;  inlays  alxnit  ttni  i^y  twenty  times  more  ;  and 
humus  i>r  cummon  surliue  soil  more  than  forty  or  ftfty  times  as  much  jw  sand. 
Some  Htiilri  retain  water  witli  great  tt^naeity.  AIUt  several  mouths  of  long- 
eontinued  lirotighl,  Mr  Church  foiunl  a  light  calcareous  clay-loam  subsoil,  reat- 
ijjg  uu  the  Forest  marble,  ctintain  from  1 9  to  28  per  cent,  of  water. 

Pmfessor  Auflt^dt  gives  the  following  anujunt  of  the  usual  quantity  of 
water  contJiined  in  soils  in  tliis  country' : — 

Gfilloufi  of  Wator  in 
each  cubic  fuuL 

Loose  sefr4aiid,  .....  2 

Ordinaiy  sandstones,    .  .    •        .  .1 

Best  ......  0-625 

Limestones  (densest),  ....  0*5 

bath  stone,       ......  1 

Magnesian  limestone,   .  .  1  -fl 

Soft  chalk,        ......  2 

Clays  often  contain  as  much  as  10  per  (Mint,  of  water  by  weight ;  the  driest 
^rranites  and  marbles  from  *4  to  4  |K;r  cent,  by  weight,  or  about  a  pint  in  each 
cubic  yard.  It  is  said  that  the  soil  from  disintegmt4Ml  granite  or  trap  rock  is 
very  absorl>ent  of  water,  as  in  the  case  of  the  block  or  so-colled  cotton  soil  of 
Indiii,  wldch  is  derive<l  from  trap. 

The  absorption  of  water  seems  important  in  two  ways  ;  \st^  Such  soils  are 
moist ;  Idy  If  they  cont;iin  orgainc  matter  the  moi&txire  aids  in  its  dooomposi- 
tittn,  and  Huch  soils,  though  not  rich  in  orgiuiic  matt<T,  may  b«  malarious. 

(*/.)  Mtm^'mt'Ht  iff  Wftier  t/vfir  aiul  ihrowjh  Stu'h. — No  soils  are  absnlutely 
imjH'i-meable  to  water,  but  practically  a  division  cjin  bo  made  into  the  imi^r- 
meable  and  the  pcniicuble  soils.     The  itupemieablu  soils,  into  which,  perha])s. 


•  Chemical  Kem,  March  5,  18Ai,  p.  114. 
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not  more  than  S  to  10  per  cent,  of  tho  rain  penetrates,  are  the  granitic  and 
trap  rocka;  tho  clay  slates  ;  tliu  lianl  sjiiulstoinw,  sucli  as  the  millstone  grit ; 
the  hartl  limeatoiiuH  oiid  magueaiau  limydtoue*,  8Ut:h  aa  the  mountain  limefltone, 
and  tlolomitt's,  and  the  cUiys.  Some  kiiwls  of  clay  "^ro  as  impenueablo  to 
wat<.'r  as  the  hardest  rocks^  and  tho  addition  of  even  ^gih  part  of  clay  to  sand 
checks  in  an  extraordinary  degree  the  transit  of  water. 

Uf  tho  ahiivo  fioilSt  on  snmo  tho  water  txiub  otf,  as  in  the  granito,  cLiy- 
slatos,  &c. ;  in  othors^  it  lodges,  as  in  the  clays.  This  is  a  setinence  merely 
of  eonfuniLation ;  the  hard  rocks  having  for  the  mi:)«t  part  a  great  slofw,  thw 
clays  Wing  Hal.  lint  this  makes  theditfcrtinre  between  healthy  and  unlienlthy 
ioiis;  whim  the  water  runs  mpidly  oll't  the  hanl  soils  are  the  healthiest  of  alJ 
soda  (provitled  the  drinking  water  is  good) ;  when  the  water  loilges,  the  aoil 
ifl  cold,  tlie  air  damp,  foggj',  relaxing  in  its  etfect  on  tho  body.  Catarrhs 
and  rheuHHitism  are  more  oonunon,  and  maliiria,  if  its  sources  oxiflt,  is  more 
widely  diffused. 

The  i>ormeable  soils  are  the  sandstones  (except  when  traversed  by  veins  of 
clay),  the  loose  sands  and  the  chalk,  except  whert^  marly.  Of  the.  water  fall- 
ing on  these  soils,  25  per  cent,  penetrates  into  the  sand  rocks,  about  42  per 
cent,  penetmtes  into  the  chalk,  and  I'mm  (JO  to  96  i>er  cent,  into  tho  Inoso 
sands.  Tho  water  passes  rapidly  thiuugh  the  soil.  These  very  permeable 
soils  are  healthy,  unless  either  a  clay  Btniium  or  a  hard  rock  a  few  IW-t  below 
the  surface  holds  up  the  water,  and  makes  the  sand  moist  by  eVH|HiratiDn, 
which  can  be  always  detected  by  boring  h<des  ;  or  unlesH  the  soil  aLso  cnntaiim 
a  large  quantity  of  organic  matter,  (tf  wKirh  an  examjilc  is  given  farthiT  on. 

Buhl*  has  endeavoured  to  showthut  the  pn- valence  (mortality '()  (if  t\'i>luiid 
fever  stands  in  caiisid  connection  with  the  position  uf  tln^  watiT  in  thu  aoil 
(ground  or  subsoil  >V£iter),  and  inorviisos  as  this  get**  low,  ;Uid  the  ^?ve^se  ;  just 
as  Pettenkofcr  has  endravouriid  to  connect  tho  prevalcnci'  of  chnh-ra  with  the 
same, condition.  lUa  facia  are  iiiterusting,  but  the  point  requires  much  moro 
investigation. 

As  a  rule,  then,  tho  dry  soils,  "whether  imperracable  or  permeable,  are 
healthy ;  not  only  is  there  less  disease  (catai-rhs,  rheumatism),  but  jxtsous 
feel  better,  and  initrition  seems  better  performed. 

(e.)  Patutitje  of  Air  thrnu»jh  iSoih. — »Some  of  Petteidcofer*8  (diservations  on 
nliolora  show  that  the  eflbivia  from  decomposing  ehnlera  eviwuntions  may 
jiasa  to  some  distance  throuj^li  very  loose  soils,  juuI  it  is  by  no  means  impos- 
sible that  the  effluvia  from  typhoid  stonls  nr  r.timmou  fji'cal  mattc^rs  may  do 
the  same.  It  is  a  iimctioal  point  of  imporUtnce,  especially  on  the  sandy 
plains  of  India,  to  see  that  there  is  no  cliance  of  transmission  of  disease  in 
this  way. 

(/.)  The  amount  of  dust  given  off  from  soils  is  not  a  matter  of  sb'ght 
moment.  Apart  from  its  inconvenience,  the  irritation  has  a  decided  effect 
on  the  eyes,  antl  possibly  even  on  the  lungs  and  stomach,  though  on  tliis 
point  the  evideuco  is  not  satisfactory. 


Sub-Section  IV. — Chemical  Compo6ition. 


The  chemical  com]>osition  of  the  soil  ia  important  as  affecting  <lrinking 
water  and  air.  The  first  point  has  been  fully  considered  in  the  chapter  on 
Water. 

As  rcgarda  air,  some  ga«o^  such  as  cnrburettcd  hydrogen,  ammonia,  sul- 
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phuretted  hydrogen,  are  given  off  by  certain  soils.  DiiTusion  and  the  wiiid, 
for  the  meet  i^art,  bo  rapidly  diMipute  these  gaaea  that  they  jirnilueo  no  bad 
ellc'cts.  Organic  matters  are  also  given  oif,  the  nature  of  which  ia  not  yet 
known  (see  Air  over  Marshes,  p.  80). 

It  can  hardly  be  doubted  that  it  is  some  of  these  organic  matters  which 
produce  tlie  remarkable  fevere  with  jH»riodical  retuma,  for  I  pivsunie  it  may 
now  be  iisaumetl  tliat  such  fevers  are  not  produced  by  heat  or  electricity,  or 
great  oxerci^ie  in  the  sun,  or  any  other  alleged  cause  of  the  kind,  but  must 
own  a  apeciol  and  ronstant  agent  wliich  i^  prorhiced  almost  t-vt^rywhere  by 
decomposition  going  on  in  the  soil,  especially  when  the  conditions  come 
together  of  organic  matter  in  the  soil — heat,  water,  and  liuiiLcd  acircss  of  air. 

If  it  be  asked,  What  exact  chemical  conditions  of  soil  pmduce  the  malaria 
which  causes  i»eriodical  fevura?  the  answer  cannot  lie  given,  because  no  great 
chonnst  has  ever  systt-niatically  pi-osecuted  tliis  inquir)*,  and,  in  fact,  it  may 
be  said  that,  singuJaily  enough,  there  are  few  gootl  analyses  of  malarious  soil, 
although  no  problem  is  (wrliaps  more  im|H:»rtant  to  the  human  race.  It  seems 
pretty  clear  tluit  the  mineral  constituents  of  the  soil  are  of  little  or  no  conse- 
quence. Malaria  will  prevail  on  chalk,  limestone,  sand,  and  even,  under 
special  conditions,  on  granite  soils. 

The  following  soils  have  been  known  to  cause  the  evolution  of  the  agent 
catising  periodicid  fevers  in  the  mabuioua  rone. 

1.  Alarsfies, — Except  those  with  peaty  soils,  those  which  are  regularly  over- 
floweil  by  the  sea  (and  not  occasionally  inundated),*  and  the  marshes  in  the 
Bouthern  hemisphere  (Australia,  Jfew  Zealand,  New  Caledonia),  and  some 
American  marshes,  which,  from  some  as  yet  unknown  condition,  do  not  pro- 
duce malaria. 

Tlie  chemical  characters  of  well-marked  marshes  are  a  hirge  jjercontago  of 
water,  but  no  flooding ;  a  lai^e  amount  of  organic  matter  (10  to  45  per  cent) 
with  variable  mineral  constituents ;  silicates  of  alumina ;  sulphates  of  lime 
magnesia  and  alkahea ;  carbonate  of  lime,  ^'c.     The  surface  is  Hat,  with  a 
slight  drainiige ;  vegetation  is  generally  abundant. 

The  analyses  of  the  worst  malarious  marahea  show  a  large  amoimt  of  vege- 
table organic  matter.  A  marsh  in  Trinidad  gave  35  per  cent.  ;  the  midtlle 
layer  in  the  Tuscan  Maremma  30  per  cent  The  organic  matter  is  maile 
up  of  humic,  ulmic,  crenic,  and  apocrenic  acids — idl  substances  wliich  rinjuiro 
renewed  investigation  at  the  hands  of  chemists.  Vegetable  matter  cniVu'dded 
in  the  soil  decomposer  very  slowly ;  in  tJic  Tuscan  Maremma,  which  must 
have  existed  many  centuries,  if  not  thousands  of  years,  many  of  the  plonte 
are  still  undestroyed.  The  hJow  decomposition  is  nnich  aided  by  heat,  which 
makes  the  soil  alkaline  from  ammonia  (^Vngug  Smith),  and  retarded  by  cold, 
wliich  makes  tlie  ground  acid,  ea])ecially  in  the  ca.se  of  jxaity  soils. 

It  would  now  seem  tolerably  certain  that  the  growing  vegetation  covering 
marshes  has  nothing  to  do  with  the  deveIo]iment  of  malaria. 

2.  Lart/e  collection  of  Vegetable  Mutter  in  ihesuiU  of  Valleys,  BavinfiM,  ^c 

*  The  effect  of  salt  viit«r  on  manbea  is  a  problem  which  bu  been  much  debated,  and  I  believe 
tbe  Ktatcment  in  the  Section  reconciles  moat  statementa.  It  vm  the  older  writers  (Sylvias,  Lan- 
cifli.  and  Pnngle)  who  inaiMted  on  the  noriouit  qu&litiea  of  exhalations  from  manhen  witli  water 
coDtainingsalt,  andtlierD  is  certain  widoDct)  that  the  occasional  overflowing  of  the  »ea  iDstmieof 
the  Italiaunmrahus,  for  example,  liaft1>r«ti  fultowedbyagreatdevolopmentofpanixyam&l  fevers. 
But  there  is  much  evidence  similar  to  those  i^ven  by  Robert  Jockitoii,  who  says  {"  Fevers  in 
Jamaica,"  1791,  p.  4) :— **  1  have  never  found  the  Qeig]i)>ouThi>od  of  salt  numbeji.  In  the  different 
fiartt  of  America  that  I  have  had  an  opportunity  of  visiting,  Ivwi  healthful  than  the  r«4t  of  tlie 
fuuutry  ;  ou  tht)  coutmry,  thpy  were  frwjucnlly  more  so."  And  the  case  of  SiDgnporo,  which 
has  created  such  surprise,  and  is  cited  even  by  Htnch  as  an  eiceptional  case,  is  of  this  kind  ; 
the  regular  tidal  ovtrllow,  though  it  causes  the  development  of  much  sulphuretted  hydrogtm^ 
I'revrnts  the  formation  of  maUria. 
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3.  Sttmly  Ptaijia. — TJie  analysis  of  such  sand  has  not  been  yet  properly 
ninric,  but  two  conflitionfi  srem  of  Tiiiportaiicii.  ftoniD  «aiuls,  which  to  the 
oye  appear  quite  free  fixjin  organic  mlmixtun',  coiitjiin  niuek  urgiiuie  matter. 
Faur<5  has  pouit<^l  out  that  tho  saiuly  soil  of  tho  l>aiifloa  in  south-wost  France 
containa  a  large  mnount  of  or;,^uie  matter,  which  iis  slowly  decomposing,  and 
I»afi.ses  into  both  air  ami  wattT,  cauHing  ]>criodi«Ll  fevers.  Tliia  may  reason- 
ably bo  conjectured  to  lie  tho  oiso  witli  r>tliur  malarious  siiuds.  Then,  under 
8omo  8nndtt»  a  few  feet  from  the  surfatre,  tliero  is  clay,  and  the  sand  is  moist 
from  evaporatiuii.  Under  a  great  heat,  a  small  quantity  of  orgaiu'c  matter 
may  thus  Iw  ke])t  in  a  state  of  change.  This  is  e8[>e<.iaily  the  case  along  tho 
dried  be<l8  of  wate^-cour8(^s  and  torrents ;  there  is  always  a  subt-erranean  stream, 
and  the  soil  is  impregnated  with  vegetable  niatUr. 

4.  Cf'riaift  Iltiril  Httrhtand  Ditnntegrait'd  Rorksare  tfoid  to  be  Mahtrious. — 
D»  Brazil  ("  M'William  on  Yellow  Fever  in  Brazil/'  p.  7),  and  in  tho  Mysore 
country  of  India,  certfiin  dark  granitoid  or  meUmoqthic  trap  nr  liomhlendie 
rocks  are  said  Xm  give  rise  to  fevi^r,*  and  the  8ame  sttttemcnt  has  been  made 
in  re8i>ect  of  tho  woatliered  and  disintegrated  gmnite  of  Iloug-lvong.  In  lact, 
many  Indian  surgeons  entertain  a  strong  opinion  of"  the  nnhejilthinfvsa  of  dis- 
integrated granite.  Tho  statement  (Heyue  of  Ma<lriis)  that  iron  hunihh'ude 
is  concerned  in  the  |)podnetion  of  perinfliad  fevei-s  is  now  knr>wn  U\  be  in- 
correct, as  several  henltliy  stations  in  India  (Himalaya  stali^ns)  are  situated 
on  Bucli  rocks.  Kichter  also  slii,tes+  tlmt  observations  on  the  Huxon  liills 
entirely  conti-adict  Heyne'a  statements. 

Ilio  disintegrated  gninitt;  of  H(>ng-K*>iig  contains  a  small  proportion  of 
organic  matter.t  which  e**uld  hafily  jmnluoo  malaria.  Friedi*l,§  however,  baa 
slated  that  tlie  disiiiU'i.rrated  gmnite,  which  is  highly  absrjrln-nt  uf  water,  be- 
comes often  permeate*!  by  a  fungus,  and  it  would  W'  iid<>n«ting  t-o  sen  if  tluiro 
is  any  relation  between  the  development  of  this  fungus  and  the  production  of 
malaria. 

The  magnesian  hmestone  rocks  which  have  been  subjected  to  volcanic  action 
have  also  been  supposed  to  be  especiidly  malarious  (Kirk,  who  mstancoa  the 
rocks  at  Sukktir),  but  the  evidence  has  not  been  yet  corroborated, 

5.  Inm  <Su//^.— Sir  Ranald  Martin  has  directed  attention  to  the  fact  that 
many  repuU'd  malarious  soils  contain  a  large  proportion  of  iron.  No  good 
eWdi'iice  has  been  adduei^l  that  this  is  connecte<l  Avith  niidaria,  but  the  point 
is  well  worthy  of  EnveHtigaliou.  Itoussingault  has  pointed  out  that  the  oxides 
of  iron  in  clays  aid  in  the  absorption  of  oxygen  ;  the  peroxide  of  iron  is  au 
oxidising  agent,  giving  otf  an  atom  of  oxygen  to  an  oxidisable  sulwtance,  and 
again  taking  an  ati>ni  of  nxyguii  fpnu  the  air.  It  is  therefore  possibhi  that  it 
may  aid  in  a  partial  i>xidation  of  vegetable  matter.  But  certaiidy  many  most 
healthy  soils  coiiUun  a  lar^e  aniouiit  of  iron. 

A  medicid  otlicer  is  olten  plactMl  in  a  verj'  difficult  position  when  he  has 
to  give  an  opinion  on  the  probuhility  of  a  soil  (not  eviiluntly  marshy)  being 
free  from  malaria  or  not.     Two  iKunU?  must  be  consideretl : — 

1.  Can  malaria  be  drifted  t(p  the  place  in  any  way;  how  far  off  are  de- 
cided marshi.^ ;  do  winds  blow  over  such  mm-shes  ;  are  there  any  protective 
eminenues  or  belts  of  trees!  It  must  bo  remembered  tliat  in  the  tropica 
currontfi  of  air  will  pass  for  some  distance  &x>m  the  banks  of  rivers,  or  from 


*  The  syeniti*  of  Bmnl  IjociuneK  fnutrd  Tiy  n  iltirk  HulisUncv,  And  IdoIik  1ike)i1utub(^E0,  and 
the  Indiftn.s  Iwlk've  llml  rDck-s  tlms  lilAukuned  cause  "  L-alentum,"  or  f«vpr». 

t  Srhmiai's  JfthrK  18fi*,  No.  ft,  p.  210. 

X  All  nimly<tis  iii.'nU'  in  the  Arrny  M^IicaI  St'liool  Uil>nrat'>r}'  nhnws  le«s  than  2  per  cent,  of 
orKWitc  mattiT  In  a  sample  of  dislntcgnilud  graoile  Iymhi  lluug-Kutig. 

i  Ost  Alliens,  von  C.  PriMel.  )963. 
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lund  covered  with  vegetation,  ovor  lint  plains,  from  which  heated  air 
snds  by  nighfc  as  well  as  by  May,  so  that  a  plnco  iii  thia  way  may  become 
ihalfiriouf;. 

2.  Can  malaria  bo  generated  on  the  spot  iteolf  1  Of  course  the  character  of 
a  marsh  cannot  be  mistaken,  but  there  may  bu  no  marHh  ;  then  the  soil  and 
8ulwoil  should  Ik;  thoroughly  cxamijied  ;  deep  holes  duj;  tri  find  the  deptli  of 
water,  and  lliis  shouM  be  done  in  the  wet  season,  if  poai*iblo,  and  the  amount 
of  orgiiuic  matter  in  the  Koil  should  be  detenuined.  In  iliia  ^\*ay  a  conclusion 
0$n  generally  be  come  to ;  but  in  all  cases,  if  possible,  let  an  actual  trial  bo 
made  of  the  place,  supj>oeing  it  bo  intended  for  a  permuuent  cantonmeut, 

Tlie  following  table  condenses  some  of  these  points  : — 

Soil^  tcith  tfu  largest  Ortjanic  Emanations, 

1.  Alluvial  soiIh,  old  estuaries,  deltas,  &c. 
I*caty  Roils  are  much  less  malarious. 

Murshea  overdowed  regularly  l)y  the  sea  aie  often  healthy. 
Tlie  ocoujiionfll  admixture  of  salt  water  increases  the  emauationft. 

2.  Sands,  if  there  is  on  impermetiblu  clay  or  marly  subsoil 
CUd  water-courses. 

3.  Tho  lower  parts  of  the  chalk,  when  there  is  a  subsoil  of  dense  gault  or 
clay,  and  bad  drainage. 

4.  Weathered  granitic  and  trap  rocks,  if  vegetable  mattor  has  become  in- 
tenuixod.     Such  soils  absorb  both  heat  and  water. 


SECTION  IL 


GENERAL  OBSERVATIONS  ON  THE  HEALTHINESS  OF  SOILS. 

It  ifi  of  course  always  useftd  to  know  the  geological  formation  of  a  place, 
but  tlio  value  of  this  knowledge  must  not  be  overrated.  A  geological  forma- 
tion may  include  rotiks  of  very  various  mechanical  and  chemical  composition. 
In  many  cases  wo  want  to  know  the  condition  as  to  permeability,  orgouiir 
substance,  or  moisture  of  a  very  limited  area  ;  so  to  spoak,  it  is  tho  house,  ami 
not  the  rc^^donul,  geology  which  is  of  use  to  us.  Still,  gwlogical  terms  have 
their  vjUue  for  our  purpose,  as  expressing,  in  sorac  c-iscs,  the  usual  conditions 
of  confonuation,  and  mechanical  and  chemical  projtcrtiea. 

K  Tin'  Gtitnitir^  ^fl•t<lmf^^'pI^ir,  and  Trnp  /^W/a— Sites  on  these  formations 
are  usually  healthy ;  tlie  sIoiks  is  gr<'At,  water  runs  oil'  rea-lily  ;  the  air  is  com- 
paratively dry  ;  vegetiition  is  not  excessive ;  marshes  and  malaria  are  com- 
paratively infreijuent,  and  few  impurities  pass  into  the  drinJdug  water.  It 
haa  been  noticed  ttiat  Asiatic  cholera  is  infre<[ucnt  in  houses  seated  on  such 
rtwks,  OS  well  aa  on  hard  volcanic  rocks,  and  tliia  has  been  attributed  to  un- 
known inllueuces  e.xcited  by  such  formations  on  the  air;  the  cause  is,  most 
prolmbly,  aa  Pettonkofer  has  pointed  out,  merely  that  the  cholera  stools  do 
not  penetrate  into  the  soil,  but  are  carried  off  by  tho  st^ep  slope  and  rapid 
falls  of  rain.  As  .such  regions  are  also  ol^en  elevated,  strong  currents  of  air  are 
more  frequent,  and  the  particles  derive<l  from  the  dried  stools  are  cairifd  away. 

When  these  rocks  have  l»een  weathered  anil  disbitegrated,  and  wli^a  they 
often  jneld  a  red  or  dark  (^nlnured  soil,  they  an^  8uppo>«id  \a\  bo  unhealthy. 
Such  soil  is  certainly  absorbent  of  water  ;  and  the  tlisiiitograte*!  granite  of 
Hong-Kimg  is  said  to  be  ra[)idly  penneated  by  a  fimgns  ;  but  exact  evidence 
as  to  the  effect  uf  disintegrated  granite  or  trap  is  rvally  wanting. 

2.   The  Chtj  HUttt\ — These  rocks  preciselv  resemble  the  granite  and  grani- 
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toid  formations  in  Unjir  effect  on  health.  They  have  nsually  much  slope  ;  aw 
vety  impermeable  ;  vegetation  is  scanty ;  and  nothing  is  added  to  air  or  to 
drinking  water. 

They  are  consequently  healthy.  Water,  howuvur,  is  often  scarce  ;  and,  as 
in  UiD  granite  distrirta,  there  are  swollen  brooks  during  rain,  and  dry  wate^ 
courses  at  other  times  swelling  rapidly  after  rains. 

3.  The  Limfsinne  and  Mttfftiejtian  Lim^Akme  Hocks. — These  so  far  resemUe 
the  former,  that  there  is  a  good  deal  of  slope,  and  rapid  passing  off  of  water. 
Marehes,  however,  are  morv  common,  and  may  exist  at  great  heights.  In  that 
case,  the  marsh  is  probably  fed  with  water  from  some  of  the  lai;ge  cavitieey 
which,  in  the  course  i:>f  ages,  become  hollowed  out  in  the  limestone  rocks  by 
the  carbonic  acid  of  the  rain,  and  form  reservoirs  of  water. 

The  driidting  wat^*r  is  hard,  sparkling,  and  clrar.  Goitre  is  more  coiuzdou, 
and,  it  is  said,  renal  calcidua.  Of  the  various  kitidi^  of  limnstoue,  the  himt 
oolite  is  the  best,  and  magnesian  is  the  worst ;  and  it  is  desirable  not  to  pat 
stations  on  magnesian  limestone  if  it  can  be  avoideiL 

4.  The  Chalk. — Tlie  chalk,  when  unmixed  with  clay  and  permeable,  forms 
a  very  healthy  soiL  The  air  is  pure,  and  the  water,  though  chargnl  with 
carbonate  of  lime,  is  clear,  sparkling,  and  pleasant.  Goitre  is  not  nearly  ao 
common,  nor  apparently  calculus,  as  in  the  limc«tone  districts. 

If  the  chalk  be  marly,  it  becomes  impormeablp,  and  is  then  of\en  damp 
and  cohL  The  lower  parts  of  the  chalk,  wliich  are  underlaid  by  gault  clay, 
and  which  also  receive  the  ilraiuage  of  the  ports  above,  are  often  very 
malarioiL^  ;  and  in  Amerioa,  some  of  llio  mtist  mawhy  districts  are  on  the 
chalk.  In  this  country,  such  impermeable  clialk  is  almost  entirely  along  llie 
low  lines  of  drainage. 

5.  The  SmuUtonex, — ^The  permeable  sandstones  are  very  hoalthy  ;  both  soil 
and  air  atv  dry  ;  the  drinking  water  is,  however,  sometimes  impure.  If  the 
sand  be  mixed  with  much  clay,  or  if  clay  underlies  a  shallow  saml-mck,  the 
site  is  sometimes  damp.  In  choosing  such  a  site,  the  water  should  be  always 
carefully  examined. 

The  hani  millstone  grit  formations  are  very  healthy,  and  their  conditions 
resemble  those  of  granite.*. 

6.  Onivth  of  any  depth  are  always  healthy,  except  when  they  aro  much 
bcdnw  the  general  surface,  and  water  ri.ses  through  them.  Gravel  hillocks  are 
the  healthiet^t  of  idl  sites,  and  the  water,  which  often  Hows  out  in  springs  near 
the  base,  being  held  up  by  imderlving  clay,  is  very  pure. 

7.  StstulA — There  ar**  both  ht-althy  and  unhealthy  samU.  Tlie  hi<althy  are 
the  pure  sands,  which  contain  no  organic  matter,  and  are  of  considerable 
depth.  The  air  is  pure,  and  so  is  often  the  driukijig  water.  Somrtirae^  tho 
drinking  water  contains  enough  iron  to  become  hanl,  and  even  obalybeofce, 
Tlie  uniiealthy  sands  are  thow  which,  like  the  sul«oil  of  the  l^uulcs,  in 
south-west  France,  are  composed  of  siliceous  ]>aniclcs  (and  some  iron),  hcUl 
together  by  a  vegetable  sediment.  It  is  nearly  impermeable  to  water,  but 
water  dissohos  gratlually  the  vegetable  matter,  and  acquires  a  browniah- 
yelluw  colour,  and,  if  it  comes  from  about  6  feet  in  deptli,  has  a  marsfay 
odour.  It  is  mostt  unwhok^ume,  and  cjiuses  intermitt^^nts  and  visceral  en- 
gorgements.*    Chemical  and  micro8CM>pic  analysis  will  detect  this  condition. 

In  other  cases  sand  is  unhealthy,  from  underlying  clay  or  lateritc  near  th« 
surface,  or  from  being  so  placeil  that  water  rises  through  its  ^icrmoablo  soil 
from  higher  levels  Water  may  then  be  found  wiihiii  3  or  4  feet  of  thct 
BtttUcB ;  and  in  this  case  the  sand  i.s  unheulthy,  and  often  malarious.     Im- 
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purities  are  retained  in  it,  and  effluvia  traverse  it.     Merely  digging  for  wfttor 
in  tlio  wet  seaHcm  will  cauau  Ur*  discovery  of  tlniso  (conditions. 

In  a  third  class  of  case*,  the  sands  are  iinJiealthy  because  they  cnntnin 
8nlu>»le  mineral  matter.  Many  sands  (ha,  Ibr  example,  in  the  Punjal))  con- 
ttvin  much  ojirbonato  of  mftf^oiesia  and  liiiu-  salts,  as  well  as  Ralta  of  the 
lUkalies.  The  drinking  water  may  thus  contain  largo  riuantitios  of  chloridr 
of  sodium,  carbonate  of  wkLi,  and  even  limt=!  and  magnejiian  salts  and  iron. 
Without  examination  of  the  wati^r,  it  is  impossible  to  detect  these  jioints. 

8.  C/«.v,  Ik'ime  Afarhf  and  A/hirtaf  Soiig  ffPiu^raUy. — Tliese  am  Jilways  to 
be  regarded  with  suspicion.  Water  ncitluT  runs  off'  nor  runs  through  ;  th« 
air  is  moist ;  marshes  are  common  ;  the  composition  of  the  water  varies,  but 
it  is  often  impure  \vith  lime  and  soda  salts.  In  aUu\'Tal  soils  there  are  oft-eri 
alternations  of  thin  strata  of  siuid,  and  sandy  impermeable  clay ;  much 
vegetable  matter  is  often  mixed  with  tbis,  and  air  and  wat-er  are  Iwjth  impure. 
Vast  tJ-acls  of  ground  in  Bengal  :mtl  'u\  tlio  other  parts  of  India,  along  the 
fourse  of  the  great  rivcrfl  (the  (langes,  IJnihnmpootra,  Indus,  Merbudda, 
Krishna,  Arc),  are  matle  npof  sttilsof  this  dcscriptiou,  and  some  of  the  most  im* 
jiortiuit  stations  even  up  countrj',  such  ns  ("awnpore,  are  placed  on  Huch  6it«f. 
If  such  spots  must  be  chosen,  thorough  sulwf'il  drjiining,  careful  puritieation  of 
wal*;r,  and  elevation  of  Uie  liouses  far  alwve  the  soil,  are  the  measures  which 
must  bo  adoptc<l.  It  has  been  considered  (F'ir)>es  Watson)  that  nearly  one- 
lliird  of  the  whole  surfece  of  India  is  covered  by  alluvial  soil. 

The  Deltas  of  groat  rivers  present  these  ftlluviul  (.baractt^rs  in  the  highest 
ilegree,  and  should  not  be  chosen  for  sites.  If  they  must  be  tJiken,  ordy  the 
ni*»st  thorougli  drainage  can  make  them  healthy.  It  is  astonishing,  however, 
what  good  <ain  be  effectwl  by  the  drainage  of  even  a  small  area,  quite  insuffi- 
uient  to  affect  the  general  atmosphere  of  the  place  ;  this  ahows  that  it  is  the 
local  dampness  and  the  effluvia  which  are  the  most  hurtful. 

9.  CultivafHtl  »Stji/g. — Well-oiiltivated  soils  are  often  healthy,  nor  at  pre- 
sent is  it  known  that  the  use  of  manure  in  any  form  has  been  hurti'uL 
Irrigated  lands,  and  especijdly  rice  fields,  wluch  not  only  give  a  great  surfai-e 
for  evapomtion,  but  also  send  up  organic  matter  into  the  air,  are  hurtful. 
In  Northern  Italy,  where  there  is  a  very  perfect  system  of  irrigation,  the  rice 
grounds  are  tirdeTed  to  b<;  kept  14  kilometres  (  =  8*7  miles)  from  the  chii'f 
cities ;  9  kilometres  (  ^  5fi  miles)  from  the  lesser  cities  and  the  fort** ;  and  1 
kilometre  (  -  1094  yards)  from  the  small  towns.  In  the  rice  countries  of 
India  this  point  slinuld  not  be  ovorlooked. 


8KCTI0N  III. 

EXAMINATION  OF  SOIL. 

mieal  Condition  of  Soil — The  degree  of  density,  friability,  and  pone- 
l6n  by  water,  should  1>t>  dctemuned  botli  in  the  surfiwe  and  subsoil.  l>eep 
holes,  f»  to  12  feet,  should  be  dug,  and  watvr  pourvnl  on  portions  of  the  soil. 
Holes  should  be  dug  after  rain,  and  the  depth  to  which  the  rain  has  pene 
tnited  observed.  In  this  way  the  amount  of  dryness,  tlie  water  level,  and 
the  {Mjrmcability,  cim  be  ea.sily  ascertained. 

The  sTirface  or  subsoil  caji  also  bo  mechanically  analysed  by  taking  a 
weighi.^  qiiiintity  (1000  grains),  drying  it,  and  thun  picking  out  all  the  lai-gi- 
stones  ami  weighing  them,  passing  through  a  sieve  the  fine  parti('li\«,  and 
finally  svjuirating  the  finest  |>articles  from  tlie  coarser  by  mixing  with  water, 
allowing  the  denser  particles  to  subside,  anil  pouring  off  the  finer  suspended 
l^arliclet).     Tlip  w(;ight  of  the  large  stont^s,  plus  tlu*  weight  of  the  stones  U\ 
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the  sieve  and  of  the  Jriod  coarser  particles  deducteil  from  the  total  weight, 
gives  the  amount  of  thf^  finely  divided  Bulwtaiice,  wliieli  ia  probably  sUioate 
of  alumina. 

Tfinpfrature. — ^Tbe  temperature  at  a  depth  of  2  or  3  feet,  at  2  to  4  o'clock 
in  the  afternoon,  would  l>c  an  important  point  to  determine  in  the  trfipics, 
and  also  the  teiiijHimtiiro  in  early  morning.  At  present  euL-h  olisiTvaticdis, 
though  very  easily  taken,  and  obWoiisly  very  instructive,  are  fioldom,  if  ever, 
made.  It  ini^ht  !)e  ako  useful  to  take  a  uertaiu  depth  of  soil,  say  0  inches, 
aud  placing  a  thormomet^T  in  it,  deteniune  the  hoi^'ht  of  the  thermometer  on 
exposure  to  tlie  sun's  rays  for  a  given  time  at  a  certain  hour. 

Cfinnifof  Kfamination. — The  chemical  constitunnta  of  soil  are,  of  couree,  as 
numerous  as  the  elements;  more  than  500  minerals  hnvo  Ix^en  actually  immtMl. 
But  certain  suhstauees  are  very  mre,  and,  lor  the  physii'iau.  Hit*  chief  consti- 
tuents of  soils  are  the  following  suhslailces  orcomhinations.  Siliwi,  alumina, 
lime,  iron,  magnesia,  clilorine,  carl>ouic  acid,  phu*ii>huric  acid,  nitric  aciiL  A 
iQ\f  simple  testa  arc  often  very  useful,  if  wc  are  unrci-tain  what  kind  of  rock 
we  have  to  deal  with.  Few  persons  could  mistake  granite,  trap,  gneiss,  or 
rocks  of  that  class  ;  or  cliiy-slaU!  or  crystallino  limestone.  J'ut  lino  white 
sandstones,  or  fri*estono,  or  even  tine  millstone  grit,  might  he  confouinlr*d  with 
lime  rocks,  or  magnesian  limestone.  A  fuw  dnjjjs  of  hydrochloric  acid  will 
often  settle  the  question,  as  it  cau-ses  effervescence  m  the  carhonat^w  of  lime 
and  magnesian  rocks,* 


*  It  may  be  lutoful  to  give  (fnim  Page's  "  Handbook  of  Gcolocic&l  Terma")  «  fevr  oompoBi 
iiitiM,  and  to  detine  a  few  of  the  common  luineralogteal  wor<bi  utfoii  tti  geolog}*. 
i)U4irtz.~V.r\s,ih\\\Mn\  «ilifA, 
FelfjKir.—^xWvA,  aliiiniiin  (tnsilii>»f«  nf  aliimiDa),  pntjuth  or  Bodn,  aud  a  little  Imie,  inagtiwm. 

and  )x'pc>xide  of  in_>u,  cryNtallisL"d  or  amorphou's. 
i/wn.— Silica,  alitmiaft.  ueroxide  of  iron  nnd  potash,  or  moffaesia,  or  lime,  or  litbia. 
ChtftriU. — Mica,  bnt  wita  teiM  silicn  an<l  more  magnesia  and  iron. 
Omnite. — C*)mposed  ori|UflrtK,  feUpar,  and  mica. 
Sgenile. — Hamltlendtt  iiiHtt'ad  ofnuca. 
^tiniiie  granUc,    <JuarU,  fcUiiar,  mloi,  and  hornblende. 
UMiM.  — Saaie  elemeitts  as  grauitej  but  tlie  erystais  of  qiiorti  and  felspar  are  broken  and 

indistinct. 
ffomi>iriuie.—  \  mineral  entering  largely  into  granitic  and  tmppean  rocks.  eompo»edof  silica 

(46  to  00),  magnesia  (H  to  :28).  ILrnc  (7  tu  14),  with  a  little  aluniLau,  tluonue.  and  pm- 

toxide  of  iron. 
AuipU.  —  hik^  hornblende,  only  less  silica  <does  n«t  resirt  acidK). 
Uyjieraihenr.—XAka  augite^  only  with  very  littlo  lime ;  it  contains  Kilica,  magnesia,  and  iron  ; 

resists  acids. 
fyrrtftwC^^Hf.— Hard  granular  crystalliue  varieties  of  trap,  felspar,  and  homblendr,  ur  feUpar 

and  augite. 
S*ualt.  — Angite  and  felip-ir,  olivine,  iron,  pyriltss,  Itc. 
Tf'if.  — Tabular  greenstone  and  basalt. 
SeM%»i.  —A  term  applied  to  the  tockn  mentinued  above,  when  they  are  foliated  or  split  up  into 

irregular  plates. 
tV<»,v-«/*f/<'.— Argillaceous  arenaceous  rocks,  with  more  or  Iww  markwl  cleavogv. 
X'M^J'foMf^  —  All  vuriuties  of  hard  rocks,  consisting  cbietly  of  carbonate*  nf  lime. 
O(>/i'f0.  — Liuie>^om*  made  upofsmallronnded  grains,  compactor  crystalline,  like  the  roe  of  afislu 
CAa/*.— Soft  carbonate  of  lime. 

Miujrwsian  liuirjiOttw.^Ki\y  limestone  nmtaining  20  per  cent,  of  a  salt  nf  magnesia,  trt- 
liiwd. 


of  impure  carbonate  of  lime. 


queutly  not  cryrtalli 
i>o/oMi<«.— Crystalliseil  magncHian  liroestuue, 

'wtkur.—A  term  used  in  India,  to  denote  nodular 
'Oyp«»HW—.SfA'Hi.fc^— Sulphate  nf  liim?. 
OrutrJ.  — W«u?r-wom  and  rounded  fragni«uts  Of  any  rock,  chiefly  qnartz ;  siw,  from  a  pea  tn 

a  faen'n  egg. 
Sand.  —  Sniae,  only  particles  less  than  a  p«*a. 
4SaftJ46>iur.— Consnlidftti-d  sand ;  llw  partides  held  together  often  by  lime,  eUy,  and  oxide  of 

irrrn.  • 

Frftstcne.-  Any  rock  which  can  be  cut  readily  by  the  builder;  usually  nppliexi  to  sandstone. 
MilUtutu  fffit.     Hani  gritty  •*«nd'*tiinc  of  the  larboiiifcroua  series.  u.H«*d  fur  ratllstoni*s.    flrit 

is  tlie  term  gonrrally  u.-M-d  wh^n  tin-  iwrtirlr^  art  liuper  .mil  simrper  Ibaii  tn  nnlinary 

tiandslone. 
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A  more  complete  cxaniinntiou  alionW  inuludi^  iho  following  points  : — 

1.  Pcrf^ntiifje  of  Wuhr. — Take  100  j^itia  of  tv  fail"  sample  of  soil,  ami  dry 
ftt  ft  hent  of  220°  ;  woij,'li  again  ;  the  diflViviico  its  wnt<'r  or  volatile  Hulwlancr. 

2.  A^i»(rrfition  of  Water. — ]*laco  the  <lried  eoii  in  ii  still  atmosphere,  on  a 
plntf  in  a  thin  lnytT,  ami  reweigh  in  24  liours ;  thu  incrvaso  is  the  ahsijrlwd 
watvr.  An  CHimiJ  jKirtiuaof  pare  sand  shouM  Ix"  treated  \xv  tlio  ftamu  way  aa 
II  stamUni.     It  would  Vio  well  to  not«  the  humidity  of  the  air  at  the  time. 

3.  Poicer  of  holding  iri'//("/*.^'I'hnrr>ughly  wrt  1000  grains,  drain  oil'  water 
as  fiir  03  possible,  and  weigh ;  the  experiment  is,  howeiver,  not  jirecisti. 

4.  tSufufiancfis  iakfn  up  by  Watfit. — This  is  imjx>rtant,  od  inilirating  whethor 
drinking  water  is  likely  to  become  contaminate<l.  Kub  thoronglily  100  gn»ins 
in  pure  cold  water,  lilter  and  test  for  chlorine,  auljihiiric  acid,  lime,  alumina, 
iron,  nitric  acid  (see  Water,  j^age  22,  for  the  several  tests), 

5.  Substances  tah'n  up  by  Hydrochloric  Add. — AVhile  water  takes  up  the 
chlorides  an<l  the  Biilphattvs  of  the  alkalicit,  nitrates,  &c.,  the  greater  part  of 
the  lime,  magnej?ia,  and  alumina,  are  left  undissolved.  Tliis  (|miutity  can  be 
Ix'flt  detennintnl  hy  solution  in  pure  hydrochloric  ooid. 

(a,)  To  400  grains  of  the  soil  add  1  ounce  of  pure  hyilrochloric  acid,  and 
liftit ;  note  eiren'e^cence.  Add  about  3  ounces  of  water.  Digest  for  12 
lioiira.     Dr>'  and  weigh  the  undissolve<i  portion. 

(/'.)  To  the  acid  solution  a<ld  anuiionia.  Alumina  and  oxidv  of  iron  are 
thrown  down.     Dry  ami  weigh  precipitate. 

(r.)  To  the  filtered  solution  a^ld  oxalate  of  ammonia.  Dry  ;  wivsh  and  bum 
the  oxalate  of  lime.     Weigh  as  eai-bouato  (see  itage  33). 

(*/.)  To  the  solution  filtered  from  (c)  add  phospliate  of  soda.  Collect ; 
dry  and  weigh  (100  grains  of  the  precipitate  =  79  grahia  of  carhouate  of  mag- 
uosia) ;  or  determine  as  pyrophosphate.     (See  Water.) 

The  |>ortion  insoluble  in  hyilrochlonu  acid  consists  of  (juarty.,  clay,  silicates 
of  alumina,  iron,  lime,  ami  magnesia.  If  it  is  wisho«l  to  examine  it  further, 
it  slmtUd  be  fused  ^ath  three  timt«  its  weight  of  carbonat«  of  wxia,  tlieii 
hwitod  with  dilute  hydriwhioric  acid.  Tlie  residue  is  silica.  The  solution 
may  contain  iron,  lime,  magnesia,  and  alumina.     Test  as  above. 

G.  Iron. — Iron  can  be  determined  by  the  bichromate  of  jmtosh,  or  by  tlie 
jiennanganate.  As  the  latter  solution  is  use<l  for  other  purj^oses,  it  is  conve- 
nient to  emj)loy  it  in  this  case. 

Dissolve  100  grains  of  the  soil  in  pure  hydrochloric  acid,  free  from  iron, 
by  heut. 

Add  a  little  pure  zinc  and  heat  to  convert  pt^roxide  into  prf>to3ude.  Deter- 
mine iron  by  permanganate  of  i>ota8h  ;  i.r..  heat  to  140°,  and  then  dn»p  in  the 
solution  of  permanganate  till  a  permanent  but  very  slight  re4l  c*ilour  is  given. 

Prejiartitioti  of  Pennavynnaie  of  Potojth  Stflnflov. 
Tbc  solution  made  for  the  detennination  of  organic  matter  in  water  may  Iw? 
used,  or  the  following  may  be  sulwtituttMl. 

Take  10  CO.  of  stnnd^  solution  of  oxalic  acid  (63  grammes  to  1   litn*) 

(VivrN^mM//.— lyiwer  pt>rtion  of  tlie  chalk  Bjnteni  iii  EUigland  ;  nnd  coloured  by  chloritouh 

AilUuite  of  iivu. 
CTay.— Silicate  of  Blnntiuft. 
Jtfor/.— Ume  and  clfly. 
ijaterUf,—  A  t«rui  uiiirb  u»ed  in  India  to  deuutt*  a  mora  or  Ichh  cluyey  rtnitum  wliich  iuulerlii>n 

mucJi  of  the  nnnd  in  Di'nj^,  soroo  pikrti  nf  Burmab,  Bombay  prefliil^iiry,  kc, 
r'/Mi^^iMuro^.  -Rocks  eoii)j)o*«d  of  conaolidnUtl  snivels  ((.tr.,  the  frugnicDU  watcr-wora  and 

roiiiulpil). 
JVrrrri'i.-  lU>ck«  ci^iiiiiomnI  of  nnifttiar  (not  wntcf-wnrn)  fnigmentt  (voluanio  bivccin,  oshwiih 

tinMH-ltt,  cAl^Jln'•)l|^  I.ivwtift, 
>lA(i/f. — A  trnn  npt>lir<t  to  all  cluyr-y  or  «ndy  rormalinns  M-itli  luiiiinatiou  ;  it  it  oftvii  miwoli- 

dHti*«l  nlid  htihlt-iti-d  mud. 
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,,n,|  ,M  Uil  » '  < '-  '**  w*'^'"  ^  ^  *'^^  ^--^-'-  <**■  Uwinonnal  acid).  AM  6  C.C.  of 
..li-ni;  i.iil|iliurif  t«i*l,  and  Iw^t  to  140'  Fadir. 

hii>|i  nil'*  it  tinluiion  of  j^^naangaiiat^  of  |<>ta»h. 

1 1(1-  iniiiilK'J-  of  <.'.<-.  of  tlj«r  ijf;niuiii;rdiiaur  used  =  0-56  gnmines  of  pare 
nmi.  Miiluj>Jy  ^fy  15'*^  t'J  briii;;  into  p^iins.  A  simple  calcoliuioa  will 
(In  II  fiftw  i/f  how  uiAXiy  '^iim  of  it-ju  1  r.C.  of  the  pennaiigaiuae  scdntaao 

I  j/juuuiic  or  grain  of  ipm  -  1  ^t^S  grammes  or  grains  of  protoxide. 

J   '  ,,  »  -  1-428        „  „  peroxide. 

i  ,.  „  =-  :2'071  carbonale. 

,  -  4^C4  •  sulphate    (FeO 

Multiply  the  amount  of  metallic  ir»n  found  Ity  any  of  the  above  nnmbeis, 

uud  the  n^ult  iii  the  amount  of  tlif  |arti<:ular  Kilt  the  factor  of  which  ia  naed. 

'J'he  mtifJical  officer  will  seldom  tind  it  nlrce^lsar^'  to  examine  for  any  of  the 

ol/liur  ooiitttituentB  of  soil 

SKCTION  IV. 
GENERAL  lULKS  FOU  CHOICE  OF  SITEL 

Jl  u  ttite  is  to  l.»e  chui«i*n  fur  a  ]H-nuanc'nt  stition,  see  it  at  all  timea  of  the 
\«:Hi  and  of  the  day  ;  in  thr  Mvt  an  utll  us  in  dry  season,  and  at  night  as  well 
a*  by  day. 

Jftfi'^/ftf  of  UilU — (n't  the  exact  hrifflit  nf  the  hills  from  an  engineer;  or 
IttiMn;;:  this,  determine  it  liy  the  Itiininirti-r.     (St-e  Metborologt.) 

0't'Mt<fic.il  Onh.T,  iJtnrtinti^  tnul  IH/t  nf  Stnifti. — Leam  the  position  in  the 
jj;c".>l'.'jj:ieal  serien.  if  ]xissihlc,  tht-  itiit( tioii  of  the  dip  of  the  strata,  and  the 
coiu'be  of  the  fall  t)f  wat^T. 

j\ft.*;ffjiticaf  'JH'i  Chviinnil  i^nnff^ifittn,-  <ift  as  much  information  as  poe- 
tfi'oie  in  the  way  alre^ly  ]Ktintrd  out  ;  iVfii  a  >u)N'.rtieial  examination  is  much 
beivej"  rhan  littthin^. 

Aii'.ift/itf't!  f.'/  Wntcr. — Auiil)!*-  llif  \MxUx,  nud  tli-tennino  its  quantity. 

i^tiOUrratn'iih  cintritt  nf  Wittrr.-  AImju^  (Ihmim*  a  !*]x»t  from  which  there  IB 
dfciinuj^t.  and  mu*  vUirh  thri\-  i>  im  draiiuifc. 

7'^u'jH.rr.fttr*,  I**  trj-if'nf,  >in>l  \\  imlt-  Takf  as  many  t^^mperature  observa- 
ti".>u^  at  jt'.tKsiMt'.  and  diw  \h\\\\\  dt  ii-tiiiiii:iiiiiii>.  :uul  Irarn  the  direction  of  the 
vlii'>.  uud.  ii  jKtb^ililf.  tlii-ir  tfiir  and  triupcntim'.  Attend  to  all  the  ndes 
ilIivu-Jv  pveii  on  eonfi>nnaiiuii.  Vfi.ri^iiiMit,  .-md  ronipoMtiim  of  soil,  and  dig 
h'.■iv^  '.'I  ]'.'  t-'.'  lO  lit!  ill  ili-pili  at  \aiiiiii:«  jMnnu.  If  ]Hissible^  never  take 
;:!vmi'.i  Avliii-L  ha^  Utn  niiuh  di^liiiUdt  and  ah\:tys  avoid  sites  of  old 
Jv•|.■^LilJ;^^. 

bu'.ii  a  eom}'ieU'  e\amiuaiiitii  *Irtn:indh  Inue  and  Mpp;vr;ilus,  but  it  is  quite 

Uv'.Veieiiin'. 

A  lull  '.'}»iini«n  tvdi  ihiu  1h'  fotimnl ,  Im!  \\  w  la!>;e  in'tmanont  station  is  to 
In-  fiv.'W'd.  ii  i>  :dw:nN  dfsnidiU'  lo  tii.itiniii'iid  tlial  a  t<'miv>ruTy  station 
tilr.iuu:  '.K-  y\\\  \\y  Ak^x  a  \va\\  and  an  inlrllis^  nl  »iOn  rv  >honld  W*  selected  to 
«.'!»wn>  liie  rfliri  vw  health,  to  uVr  mi-ii',t»\tliii;u:»l  obsi-rvations,  and  to  ex- 
uiuiut  tin  waVr  at  dillir»-n1  iimr>  nl  tho  \rav,  Ninwtiiiu'sji  s]Htt  more  eligible 
luan  thai  oriirimdlv  clhtwn  m:i\  K«  t.»mid  witlnu  n  short  distance,  and  the 
olbeer  hh->uld  W  inMnhU-d  lo  kivp  iln>  j^nini  \\\  \u\\. 

The  luedje^il  oftiitr  hju*  utMhiiii;  ^^  do  \\\\\\  \\\\\\U\x\  ronsidt-mtions  or  ques- 
tiimt-  of  esu]»j>ly,  Vm  if  he  is  ablr  t.»  .-nss^^'^^  iuut.hmi;  lor  \\\v  information  of 
tlir  authosities,  he  >liould  t^l  •'imt>t  do  •.o 
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The  upiiiion  of  Liud,  whoBe  large  experience  prolxibly  suriHisflwl  that  of  his 
L'outemporarieiJ,  and  of  our  own  time,  shouiJ  lie  remeniln'red.* 

lu  clioosiiig  u  ailc  f(ir  a  tempunirj'  cami>,  so  dulKjmW  an  examination  is  not 
pO(wil)lo.  liut  aa  liir  as  possible  the  s;imo  nilt's  should  })e  attended  to.  There 
18,  howerer,  one  difference — in  a  iK-rnianeut  utatiun  water  can  be  bnjught 
from  Bome  difltiinco  ;  in  a  temporary  station  the  water  supply  must  he  near  at 
hand,  and  *jmet!iin^  muat  be  given  u|»  for  this,  Tlic  hanks  of  rivera,  if  not 
luai-shy,  may  Iw  ehosen,  care  lacing  taken  to  assi^rn  jiroper  sjjots  for  watering, 
washing.  Arc,  as  bid  down  in  tlie  chapter  on  AVater.  A  river  with  niarwhy 
Umks  must  never  be  chosen  in  any  cliumto,  except  for  the  most  imix^rative 
military  reasons ;  it  ia  better  to  have  the  extra  labour  of  carrying  water  from 
a  distance. 

A  site  under  trees  is  good  in  hot  countries,  but  bmshwood  must  be  avoided. 


SECTION  V. 
PREPARATION  OF  SITE. 

In  any  locality  intended  to  be  permanently  used,  the  groiuid  should  l>e 
ilraini'd  with  pipe  drains.  Even  in  the  drii;st  of  the  loose  soils  this  is  desir- 
aJ(l(%  especially  in  hot  climates,  where  the  rain-full  is  heavy.  In  imi>ermcable 
rocky  districts*  it  is  luss  necessary.  The  size,  deptli,  and  diHliince  of  the  drains 
will  be  for  thu  engineer  to  detennino  ;  but  gciierally  deep  drains  (4  to  8  feet 
in  de]ith,  and  12  to  18  feet  njiiul)  are  the  Wst.  If  there  is  no  good  fall,  it 
liaa  been  proi>osed  to  drain  into  deep  pits  ;  but  usually  a  good  engineer  will 
get  a  fid]  without  such  an  expwlient.  A  good  outfall,  however,  sliould  be  a 
ix)iut  always  Iwjkwl  to  in  choosing  a  stalioiL  These  drain**  are  intended  to 
carry  off  subsoil  water,  ami  not  surfai-e  and  draiii  water.  This  latter  bIiouM 
1m*  provided  fur  by  sliallow  surface  drains  along  the  natviral  outfalls  aiifl  vallfva. 
As  far  as  dmimigu  is  concerned,  we  have  then  to  provide  for  mere  eurfaoe 
water,  and  for  the  water  which  passes  below  Uic  surface  into  the  soil  and  sub- 
Koil. 

Hnishwood  should  ho  cleared  away,  l^it  tw>«s  loft  until  time  is  given  for 
consideration.  In  clearing  away  brushwucKl,  the  gnmud  in  the  tnjpies  should 
Ijti  tlisturbed  as  little  as  |)ossible;  and  if  it  can  be  done,  all  cleared  sjjofcs 
should  be  soon  sown  with  gnuss. 

In  erecting  the  buildings,  the  ground  should  be  excavate*!  as  little  as  ik>s 
sible  ;  in  Uio  tropics,  especi.dly,  hilbi  should  never  lie  cut  away.  Tlie  surface 
should  t>('  Ifvelleii,  holes  iilled  in,  t\u\\  thone  portioiLS  of  the  surface  on  wliich 
rain  can  fall  fntra  buihlings  well  jwived,  with  gixwl  side  gutters.  This  is  espe- 
cially n'.xjcssary  in  the  tropics,  where  it  i»  of  importance  to  prevent  the  gn»uiid 
under  buildings  frtim  K-coming  damp  ;  but  the  same  principles  apply  everv'- 
wherc. 

in  a  temporary  camp  so  much  cannot  be  done  ;  but  even  heje  it  is  dealrabh; 
to  trench  and  drain  as  much  as  possible.  It  not  imfretjuently  hapi^ns  in 
war  that  a  cjiinp  intende*l  to  stand  for  two  or  tliree  tlays  is  kept  up  for  two  or 
thn*e  weeks,  or  even  months.  As  soon  as  it  is  ch^r  tliat  the  occupation  is  to 
Iki  at  all  pndonged,  the  saine  plans  should  be  adopted  a.s  in  pt^nnanent  sta- 
tions. Tlic  great  jmint  is  to  carry  off  water  rapidly,  and  it  is  aatoniahin^ 
what  a  few  wi'll-plannod  surface  drains  will  do. 

•  "  TJk'  mmt  Iiralthy  comitnr^  in  the  worUI  cuntaiti  wptits  nl  gnntul  wlwre  Rtnngen  are  »ah- 
Ifcl  to  strkiHtM.  Tberu  in  luinlly  tii  be  found  any  larKe  axtciil  of  iiintinviit,  or  even  any  tNlntid, 
tlinl  iliwut  uot  contain  MUne  pIa^tn  whvn*  Ktin){<eaiw  may  enjoy  u\  iinifiUTniptutl  stiite  nf  liuntlh 
ituring  all  touoitt  of  the  yrar."  Liud,  DiMos^^  of  KurvjieaM  in  IM  VloMtiiJi,  4tli  cdititm. 
!•.  'JNV 


CHAPTER  IX, 


HABITATIONS. 


WwOWnR  conflidere  carefoUy  the  record  of  the  modiffival  epidemics,  and  socks 
Ui  interjiret  them  by  our  present  knowledge  of  the  catisea  of  disease,  -will,  I 
liolii've,  become  convinced  that  one  great  reason  why  those  epiiiemics  wero  ao 
frwiuent  and  so  fatal  was  the  compre^iou  of  the  population  in  faulty  haliita- 
iion«.  Ul-contriTed  and  cloeely  packed  houses,  witli  nanvw  etreets,  often 
fiuide  windixig  for  the  purpoae  of  defence  ;  a  very  poor  siipply  of  water,  and 
therefore  s  nniversal  uncleanliness  ;  a  want  of  all  appliances  for  the  removal 
of  excreta ;  a  population  of  rude,  careless,  and  gross  habits,  living  often  on 
imiatntioas  footl,  an*!  &equently  exposed  to  famine  from  their  imperfect  sys- 
tem of  tillage, — snch  were  the  conditions  which  almost  throughout  tlie  whole 
of  Europe  enabled  diseases  to  attain  a  range,  and  to  display  a  vinilencc,  of 
which  we  hare  now  scarcely  a  conception.  The  more  theee  matWrs  are 
examined,  the  more,  I  beliere,  shall  we  be  convinced  that  we  must  IcK^k,  not 
to  grmad  ooemical  conditions  ;  not  to  earthquakes,  comets,  or  my;!iteriou«  waves 
of  an  nnaeen  and  poisonous  air ;  not  to  recondite  epidemic  oonadtutions,  but 
to  simple,  fiuniliat.  and  household  conditioua,  to  explain  the  epnead  and  tatality 
of  the  medyerai  pJ^guea. 

The  diseases  arising  ttom  fiudfy  Habitations  are  in  great  measure,  perhaps 
csirtirely,  the  (BaBacfto  of  impure  six.  The  site  may  be  in  fiuilt ;  and  from,  a 
mowt  and  nalanotts  sail  exoess  of  water  and  oi)3:anic  emanations  may  pass 
tato  the  booseL  Or  reatOation  may  be  imperfect,  and  the  exhalations  of  u 
esinrdcd  pc^mhUioB  may  aocomolate  and  putrefy  ;  or  the  ejccretians  may  b» 
aUoiwd  to  icsnain  in  or  near  the  boose  ;  or  a  genend  undeonlineas,  from  want 
nf  water,  may  cattse  a  pomiiteiit  oontaminataou  of  the  air.  And,  on  the  con- 
traiy,  tlieee  five  cooditioaA  insore  healthy  habitations : — 

1.  A  aita  dxf  and  not  malarioQSy  and  an  a^iect  whidi  giree  li^t  and 

3L  A  TentOatioai  whkli  oatniea  off  all  i«e|)icatoffy  impmfcMC 

3;.  j^  iijiiiiii  iif  iaiimdiilainil  jiwfml  iwam  iwniniil.  ■likli  iiliill  iiiiiha 

it  xB^oaaUa  that  the  air  shall  ba  eotttamiaatad  from  excntk 
4.  A  diM  Mfirtf  *i^  P>^p<i' MDKital  of  witar ;  by  «■■■»  of  vhkb  paV' 

fi  ft  rlnsmninM  nf  nil  parts  of  tha  hcwm  caa  baiMUciL 

5w  Aooaatracftmof  llwlhMrewhklkdMUinMin'peHbctdiyMaioftlm 

twmfatww,  wiBsfc  wad  root 

t»  ^fK^i.  wonK  p^frol  pvt^  aftd  rlranKnwm  of  tha  air  are  the  objttiA  to 

U  Thta  Ml  the  ftaadnMAtal«ad  paM^wnt  <MMiit»oa  of  healthy 

halii;         >  .  aivt)  it  mwt  «nt<Mle  aU  olber  eaMifaatMa.    AiWr  it  hm 

^a  AttAinnl.  tW  aix'hllMl  WDNl  tttStafi  OA  it 

VTittieactK  ami  l««tuly 
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The  military  haltitatious  which  have  to  be  considered  arc  barracks  and 
their  iidjuucU,  aiitl  htj^pitjila. 

In  the  chapter  on  Field  »Servicc  temporary  war  buildings  will  bo  con- 
sidered. 

SECTION  L 

BARRACKS. 

Barracks  have  been  in  oar  army,  and  in  many  armies  of  Europe  still  are,  a 
fertile  source  ol'tllueas  and  loss  of  service.  At  all  times  the  greaitest  care  is 
neoossaiy  to  counteract  the  injurious  effecta  of  compressing  a  number  of  per- 
sona into  a  restricted  space.  In  the  case  of  soldiers,  tlie  comprc^wion  ]in.s  Iteen 
extreme ;  but  tho  counteracting  care  has  been  wanting.  It  is  not  more  than 
forty  years  since,  in  the  West  Indies,  the  men  slept  in  luunmocks  t^juching 
each  other,  only  twentj'-three  inches  of  lateral  8[wce  being  allowed  for  each 
man.  At  the  same  time,  in  England^  the  men  slept  in  beds  with  two  tierSi 
like  the  berths  in  a  ship ;  and  not  infrequently,  each  bed  hold  four  men. 
"When  it  is  added,  that  neither  in  the  West  Indies,  nor  in  the  homo  service, 
was  such  a  tiling  iw  an  opening  for  ventihition  ever  thought  of,  the  state  of 
the  iiir  can  be  imagined. 

The  means  of  removal  of  excreta  were,  even  in  our  own  days,  of  the  rudest 
dcjieription,  buth  at  home  and  in  many  colonies ;  and  from  this  cause  alone 
there  is  no  doubt  tliat  the  great  militiuy  nations  have  suffered  a  luss  of  men, 
wliich,  if  exprt^sed  in  money,  would  liave  been  sullicient  to  rebuild  and  purify 
every  barrack  they  possess.* 


*  It  ij  a  iiiovt  reniarkuble  circu  in  stance ,  tliat  the  two  diseases  which,  in  the  Fnmch,  PmBsiAU, 
HftBoverlAn,  and  Belgian  armies,  and  prohahly  in  the  Austrian,  nnd.  tiU  lately,  in  our  own 
aniiy,  oiiihwI  tUv  largest  t*hnre  of  the  mortality,  were  a  destructive  lung  dJat'oiw,  tenuvd  phthisis 
tu  the  rutiiTOs,  aud  typhoid  fever. 

At  the  mk  or  a  little  repetition,  I  introiluce  hetc  a  tabl«  which  belongs  to  another  chaptor :~ 


Annies. 

Out  of  100  death*  Irinn  all  cauaca^ 
ilHjre  oa-nr  (rom 

Total  deatha 
oat  of  100. 

PfathisU. 

Typhoid  Fmrcr. 

Anifcrisn,     .... 

Pmnsian 

French 

Belginm,       .... 
Enuiood.  Hom«  BcrrEce  (mean  1 
of  Ks5tt,  IWSO,  1861),         .     ; 
Hanoverian, 

25 

22-9 

80 

SS-81 
S9'4 

20 

16*6 

2S'68 

48-9 
4ft -« 

39-45 

63-08 

The  production  of  ditioiyanihiug  lunp-diseaw!  (tbnugli  jwrltara  uociirringi^  in  several  wny»|,  is 
intinialfly  cviunccted  witli  the  coiu.lant  breathing  of  an  atwutapnere  vitiateil  by  rt'spiraliun  ;  and 
tfnhoif)  fever  in  as  closely  rcUtbd  with  bad  drainage.  Both  diseases  are  therefore  di^eftAes  of 
t^hitatioUH,  and  show,  in  the  case  of  the  wddier  (wlio  is  not  snliject^^l  In  other  r«nsf,s  f.f  phthiAiA, 
Wch  aa  inaction,  cuiittraiued  position,  and  inhalation  of  UuAt,  Kv.),  tliat  the  air  of  his  dwelHuf; 
itt  fool.  Hut  I  nee<l  not  my,  thu  vitiated  air  of  dMellings  has  a  far  wider  influence  even  than 
Chia,  which  ia  el^where  refenv<l  to. 

In  hnl  L-Iiiitatfs  the  soniu  rula  holds  good.  t«  it  not  a  remarkable  fnct.  that  in  the  VTcsl 
Indies,  those  inlnnda  of  paradise,  where  no  coM  iocleiuent  wind  ever  vexes  the  tender  htngs, 
then:  was,  twenty  or  thirty  yeart  ago,  an  extniordlnarj*  mortality  from  cuuHuuiptiuu,  and  frum 


*  Ibe  firvclar  arooont  of  tfpbcid  Tctit  U  uncertain,  bat  la  known  lo  be  very  tante. 

t  Tlic  ■mouDi  of  phthisis  it  ffn'ater ;  but  as  incflien  are  wnt  bom«3,  and  struck  off  tb«  roU  In  a  oartito 
titnf.  It  U  ilittt'-ult  to  atat'>  It  In  tlenn-B. 

I  III  ttiv  Krs1i*li  n-tunifc,  I  haw  jnit  totrc^hrr  tjj>hf>M.t3rphn».  ■nd  Febri»coniinns,  »»  they  sre  not  AlvKy* 
dMlnirut«tir(l :  tu-i  U  l»  f^ifiT  m  [ireMni  tu  ilo  Mk  Tlie  number,  IhtTrfurr,  it>  blirhiTlhsn  tt  wvaM  be  wffli 
inihnid  alone:  hai  cvi-ii  fhl^  niunlwr  cf»ntra«»  rery  fsvonmbly  wUh  the  mortaUtr  o'  otl>er  armtni,  a»4 
«])««ri%  bow  well  the  Mintlary  retmlatu>ii«  an-  workhiR. 
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8ub-8bction  I. — Uarraokb  un  Hohr  jService, 

Tlie  imperfection  of  the  English  barrackn  was  owing  to  two  causes — lifst,  a 
great  diHrcganl  or  ignorance  of  the  hivf^  of  health ;  and,  secondly,  an  indidpo- 
sitiou  on  tho  part  of  Parliameut  to  vote  sums  of  monuy  fo>'  a  stantUng  army. 
At  tlie  close  of  the  loi^t,  and  at  the  couimencemeut  of  the  pn^ent  century, 
the  Whig  i»arty  especially  opposed  ever)'  gnmt  which  Mr  Pitt  brought  for- 
wanl  for  this  purpose.*  After  thu  great  war,  the  exhaustion  of  the  nation 
prevonttid  anythuig  tieijig  done,  and  in  spite  oi'  the  ivprt'si'ntationa  of  many 
militar)'  men,  comjiaratively  littlo  change  occurre*!  till  tlie  Crimean  AVar,  In 
1 865  a  comniittee,f  of  which  l^ml  Moiick  was  chairman,  was  appointed  hy  the 
War  Olhce  U>  consider  this  8ubjtH.:t,  and  juvsented  a  most  excellent  Report  on 
Barracks,  the  suggestions  of  which  have  been  since  gruduiiUy  rarrit-d  out. 
Inuin.'diatcly  after  tliis  a  lianiiok  Improvement  Comiiiission}  was  organiflecJ, 
and  in  1801  thiii  Comujisaion  pul)Lirfhed  ii  lihie  Book,  which  not  only  con- 
tained plans  aud  descrij)tiona  of  the  existing  barriw-ks  antl  hospitals,  but  laid 
down  rules  for  their  coUHtrueiiou,  vejitiJation,  and  sewerage,  for  future  guid 
an<;e.  It  is  dithcult  to  s[»cak  too  8tri>ngly  of  the  excellence  of  tliis  Report,  and 
if  its  rules  are  attended  to,  Uiere  can  be  no  doubt  the  llritlsh  army  will,  as  far 
aa  habitations  are  concerned,  be  lodge*!  in  lifidlhierdweHiiigs  than  almost  any 
clasH  uf  the  couiumnity.§  1  must  refer  io  this  Ili'p«.trt  for  a  fuller  socoimt  of 
the  older  l^rracks  and  hospitals  than  can  be  given  here. 

HfujulaiiouH  on  Barracktf. 

The  Ifotiplfnl  Ri'ffidatifms. — The  Director-General  is  to  be  consulted  on  the 
plans  and  sit«5  of  luiy  new  bamick  (p.  79). 

The  Inspector  or  Deputy-InsiMictor-Genend  is  nnlered  to  see  tliat  all  regida- 
tions  for  protecting  hejdth  iu  barracks  are  ciu'ried  out.  He  makes  a  monthly 
inspection,  examiniiig  into  ventilation,  warming,  lighting,  latrines,  closets,  and 
all  other  ix)inta.     (Med.  lief/.,  \>.  28,  et  tteq.) 

The  regimental  medical  oiKcerperfonn**  the  same  duties  (p.  78,  H  eeq.)     He 


H  voiitiuueil  fevnr,  which  iu  all  pmlmliility  was  tyiilioid  T  Yet  who  cin  wuutler,  when  wtt  fiud, 
in  the  Wrnilwanl  and  LcewaM  comniaiid,  the  very  be^t  barrack,  in  1827,  gave  only  this  ainoiuit 
of  accoiiiiuihlatioii :  the  men  slept  in  hamniocks  touching  eai:h  other  ;  the  avurage  stMUv  allowc^l 
tt)  v*r\\  miin  inpa>iarcd  oiilv  23  tnchen  in  Vireodth ;  and  the  total  culdc  xpoce  per  head,  in  this 
the  tte«t  lMirni>;k  in  u  trupical  climate,  was  unty  250  uttbic  Teet.  The  air  wo-s  of  counw,  putrid 
in  the  highwt  deKTue. 

So  also  in  India,  the  beat  writer  on  the  moons  uf  pres^Tving  the  health  of  troops  iu  lutliu 
(Dr  (yhevcn*),  does  not  liMitate  to  assert  that  faulty  ImntiLks  are,  thouj^h  not  the  only,  yet  o 
tfreal  cjiomf  of  a  niurtalitv,  whirh,  in  a  tciin  of  yeoiw,  hait  been  at  \Ki\t-\.  fnurfold  more  tlian  nt 
bonie.  Phthitis  and  t>-pfi(>id  fever  hold  a  subordinate  place  (though  it  is  not  uuHkelv  thut 
llitir  frequency  U  undcrmle<i) ;  but  other  di.Heaaeii  appear,  which  are  in  purt  coiineUed  wllh 
Inultr  barrack  arrau^iuenta,  dysentery,  and  cholera. 

In'lndia,  oa  iu  England,  no  expen«e  bail  of  late  yean  been  sftaivtl ;  but  yet  the  fact  rentaius, 
thut  tlic  very  habitatiooN  erected  for  their  shelter  and  comfort  have  proved  to  the  soldicra  a 
iKiuroe  of  sulf^riii);  and  (Icnth. 

*  Oh  looking;  through  the  Annual  Rep^ter,  1  ilnd  thut  Fox,  m  welt  aa  bin  fullowos,  spoke 
«trnii>;1y  a^ain^l  the  (rrant  of  sums  of  money  for  iin{iriivinv  buracks.  Their  motiTCJt  were 
Ku«*(l,  ;iiid  thi-ir  jealuus>  ul  n  MtiimlinK  aniiy  JuHtitieil  by  what  horl  gone  before,  but  the  result 
bad  l>een  most  unlortnnatc  fur  the  .•ioldier. 

■t  Report  of  the  Oflicial  Committee  on  Barrack  Aecoramotlation  for  the  Army  ;  Bhie-Book, 
1M&5. 

I  Mr  Ridiiev  HerU-rt.  DniSulherlHiid  and  Burrell.  oiid  Captain  Galton,  werv  the  first  Barrack 
liiid  H"spiul  Inipfivenieul  l'oimiii<^ionfr-i.  I>onl  ll(  rl-crt  did  not  sijrn  thi.-  tirsl  ftejMirt,  aa  he 
IhTame  Minister  o(  War  hr  Burrell  rttm^*!.  Tho  n-iiiaiiiinff  CotiimU.si(»riL'ff  (Or  Sutherland 
and  Captain  (ialtnn)  sulwuMpiently  publi.ihi-d  the  Keixirt  on  the  Mediternuieui  BarroL-ks,  and. 
uilh  otlier*  hfrtnrter  nutcd.  are  now  oceupietl  with  tlie  Indian  Imrracka. 

jE  Ceiu-nil  K**iM»rt  of  the  rommiMfion  apjtointed  for  improving  the  sanitary  oondltion  "f  Bar- 
mt-ki  and  UonpiLds,  ISttl 
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in  altfo  especiiilly  ordered  to  see  that  every  soldier  has  n  separate  b«d  ;*  that 
the  boda  are  not  pluce<i  at  a  less  distance  than  6  inehea  from  tlie  \s-all ;  that 
the  bedii  art;  aired  every  moruing  for  at  leant  an  hour;  that  the  windows  are 
oj>ened  in  the  moruing  as  soon  ae  possihle,  and  kept  open  as  far  as  weather 
and  season  will  permit  The  walls  and  ceilings  are  ortlcred  to  bo  limewashed 
tmeo  a^yt'ar  (p.  80).  In  the  barrack  regulations  {Hff/.  186)  it  irtonlored  that 
painting,  colouring,  scraping,  and  washing  shall  be  done  ewry  nine  years  or 
oftener,  on  the  requisition  of  liio  comnumding  oflicer.  ]iut.  tin  pointed  out 
by  the  IJarrack  Improvement  Commissiion,  these  rules  are  quite  insufficient. 

Each  man  is  allowed  600  cubic  feet  of  Hjmce,  and  Uie  nuuiber  of  men 
IooaUmI  in  each  barrack  room  i«  to  be  paintetl  on  the  door.  This  is  a  moat 
injportant  rule,  wliich  should  be  strictly  enforced ;  if  it  is  not  so,  it  is  to  be 
stateil  in  the  Annual  licport.  No  regulation  is  made  as  to  superficial  space, 
and  it  -will  varj'  with  the  height  of  the  barrack  room  ;  from  56  to  60  s<)uare 
feet  is  the  average. 

The  Queen's  Regulations  for  the  Army  (j).  246,  ef  nr/j.^  pocket  edition) 
order  tlie  oflicer  of  the  day  to  see  to  the  ventilation  and  chi-jiidiness  of  barracks. 

liarracks  are  ordered  to  be  washed  one*"  a-we^k,  and  no  more  water  ia  to  be 
used  than  necessar}'.     On  intermediate  days  the  rooms  are  dry-scrubbed. 

Construction  of  Barrachf. 

A  dry  and  non-malarious  site  being  chosen,  and  the  subsoil  drained,  the 
plan  of  sewerage  must  be  fixed.  If,  as  usual  in  this  country,  wati.'r  is  used 
to  carry  ofl'  the  sewage,  the  medical  otticer  shuuld  bestow  great  pains  in  cou- 
liideriug  the  plan  of  the  sewers  and  their  ventilation.     (Sw  Sewaoe.) 

In  building  the  several  parts,  it  is  most  important  to  insurer  jjerfecl  dryness 
of  the  walls  by  using  coiLrees  of  slate,  vitritiud  bricks,  or  asphalte,  to  prevent 
water  from  rising,  and  to  see  tliat  the  Itaacment  roonia  an.-  thoroughly  venti- 
lated. With  regard  to  the  materials  for  building,  the  luiwt  alworlwnt  kuI>- 
atanoBS,  whether  stone  or  brick,  arc  to  bt;  preferred ;  the  amount  of  alisorption 
may  be  tested  by  jilacing  the  brick  or  piece  of  stone  of  known  weight  and 
suriace  into  a  measured  quantity  of  water,  oiid  measuring  the  water  not  ab- 
sorbed in  three  hours.f 

The  arrangement  of  the  several  buildings  must  be  then  considered,  and  a 
distinction  must  l>e  made  between  iufantr)'  and  cavalry  barmcks,  on  account 
of  the  stables  in  the  hitter  case. 

In/aiitrt/  Barmch^. 

Blvfk  PAiw.  ^Formerly  a  number  of  men,  even  a  whole  regiment,  werti 
|ji£g^gAt«d  in  one  large  house,  and  this  was  otlen  built  in  the  form  of  a  square, 
the  quarters  for  the  officers  forming  one  side,  on  account  of  the  case  of  sur- 
VOiUance.  Many  officers  still  jireier  this  form.  Hut  it  is  always  objectionable 
to  liave  an  encloswi  mass  of  air,  and  if  it  is  adopted  the  augles  should  be  left, 
open,  as  recommended  by  Robert  Jackson,  The  Itarrack  Improvement  Com- 
missioners have  very  justly  recommended  that  there  shall  be  such  division  of 


•  Formerly  two,  ami  even  thrt*,  men  Ricnt  together.  I  hare  hc*n  told,  that  m  late  na  1842, 
one  of  Uitf  oM  \m\*,  with  two  tJeni,  was  to  w  leeii  at  the  Giiurd»'  harrackfc  in  Purtiuau  Strvel, 
LAinduu,  thoagh  it  Imil.nf  c(ninsc.  Ipoeri  lonji  liisu-k.-d. 

+  Brlckt  iiiiiMTfwrtJy  liiinirtl  "U  the  r)ut<<i(l4->  of  tlii?  kiln  arc  teniu*»l  Plart*.  or  Siunel.  or  Bundel 
bricks.  They  ah*orW  much  water.  Tlic  uiiu-dricJ  bricks  of  Iwlift  an«  \'v.ry  iliunp,  and  alwiorb 
water  fnini  the  air.  I  lun  not  aware  of  tlie  nlisurUinR  powtr  of  the  lirick^  iiia«ie  l»v  coniiiremiuu 
without  humiug.  Many  ftan4taton(.>«  arc  rerr  {toriHin ;  wntvr  heatx  into  them  an<i  riMs  tiigh  by 
ranllhu-y  nttnwlioii.  Ijjrne  mnrle  from  chalk  alri»orI>*  wiitcr.  I*tM*  is  Lompreww*!  eartli.  mhI. 
nmeas  oovcnHl  with  cetueul,  i«  moint. 
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the  men  among  inimerous  detached  biiiUings  ;  and  mst^cad  of  the  square,  that 
the  separate  buildings  shall  be  aiTangt:^d  m  lines,  each  building  being  so  placed 
as  to  imi)ede  as  little  a^  possible  the  movement  of  air  uii  the  buildings,  and 
the  mrceasion  of  the  sun's  rays.  As  tho  plan  of  a»wciiibliug  tlie  men  iu  camps 
at  a  distance  from  towns,  where  land  is  less  valuable,  is  now  the  system,  no 
difficulty  18  found  in  spreading  the  men  over  a  large  area,  nor  has  discipline 
suffered  in  any  way. 

In  arranging  the  lines,  the  axis  of  the  buildings  should  bo  if  possible  north 
and  south,  so  as  to  allow  the  sun's  rays  to  full  on  both  siiles.  One  building 
should  in  no  ca.^  obstruct  air  and  light  from  another,  and  each  building  must 
be  at  a  sutlicii'ni  distance  from  the  adjoining  hon.se,  and  tills  diatauce  should 
not  bo  IcAs  than  iUs  own  height,  and  if  jiwHihle  more. 

Parfji  of  a  Jittrrack. — 1.  Tlie  l>armck  room,  with  u cm-commissioned  officers* 
rooms  KcrcciKHl  otf.  2.  (^uart^^ra  of  the  married  privates — six  to  ea<;h  com- 
jnmy.  3.  Quarters  of  the  statf-serjtants  and  Serjeants'  mess.  4.  (^huirters  of 
the  officers.  5.  Kitchens.  6.  Ablution  rooms.  7.  Ijitrincs  and  urinals, 
8.  Orderly-room;  guard-room.  9.  Cells,  10.  Tailors'  shop  and  .armoury; 
commissariat  stores ;  canteen.  II.  Keadingroom  (in  many  barracks) ;  ^whools; 
ma^^azine. 

It  is  tinnecessary  to  describe  all  those  buildings. 

The  old  barraokJsare  of  all  conceivable  forms  and  kinds  of  construction,  for 
details  of  which  I  refer  to  tho  Commissioners'  Report. 

In  many  of  the  old  ban-uck  rooms  the  following  defects  are  found  :  the 
rooms  have  windows  on  one  aide  oidy,  and  there  are  no  lueans  of  cross  venti- 
lation, or  the  rooms  are  very  long,  with  tho  windows  at  tho  ends,  and  the 
beds  ammgM  along  thu  iload  wall,  so  that  thorough  vintilation  is  impossible, 
or  tho  vitiated  nir  from  oiiy  en«l  must  pass  over  all  the  vthvT  Ik'iLs  to  escape  at 
the  other;  or  the  rooms  opun  on  eithiir  sidti  of  n  cent^d  ci>rridor.  so  that  good 
ventilation  is  not  only  difficult,  but  the  air  of  one  room  must  almost  incrit* 
ably  pass  into  another. 

The  chief  plans  of  the  grouping  of  rooms  in  the  older  barracks  are — the 
corridor,  with  rooms  on  one  side;  the  corridor,  witli  rooms  on  the  two  sides; 
and  transverse  pnssages  with  rooms  ojiening  on  each  side — th**  rooms  being 
i'ach  dividtMl  int<}  two  by  a  longitudinal  jxu-tition,  Thu  hrst  arrangement  is 
tho  host,  but  the  closwl  corridor  is  olyeclionable.  If  it  bi^  u^ed,  tlmre  should 
be  windows  as  well  as  doors  opening  from  the  rooms  iuto  it,  and  free  corre- 
sponding windows  in  the  corridor  itsplf.  The  corridor  should,  an  well  as  tlio 
rooms,  l>e  ventilated  with  shafts ;  and  it  should  bo  a  ndt-\  whenever  corridors 
or  inside  staircases  exist,  to  ventilate  Ihera  separately  from  the  rooms. 

Many  of  tho  old  barracks  are  also  very  ddicieut  in  proper  arrangismcnta  for 
the  removal  of  refuse.  Ashpits,  dung-hoajw,  Ac,  are  placed  t<:>o  near  the] 
buildings,  and  the  air  entering  the  rooms  passes  over  them.  All  such  dofoctS' 
as  these  are  now  remedied. 

When  new  barracks  are  built,  tho  plans  of  the  Commission  will  b« 
folluwt^l. 

(o.)  BarrarJc  Hotrnta. — The  size  and  shape  of  the  barrack  room  will  decide  the 
kind  of  buildings.  Tlio  l4arrack  Committee  of  1865  recommemled  tliat  each 
room  shoidd  accommodate  twelve  men,  or  one  squad,  as  this  is  most  com- 
fortable for  the  men  ;  but  small  rooms  of  this  size  are  more  difficult  to  arrange, 
and  it  ia  now  considere<l  1>est  t^>  put  twenty-four,  or  one  section,  in  each  room. 

The  Barmck  Improvt-ment  Commissioners'  recommendations  may  bo  con- 
densed as  follows  : — 

The  rooms  are  directed  to  be  narrow,  with  only  two  rf»w»  of  beds,  and  with 
op|>osite  windows — one  window  U>  every  two  beds.     As  each  man  is  allowed 
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600  cubic  feet  of  Bpacis  and  as  it  is  atriiiigl)'  rocommended  that  no  ri)oni  shall 

Imj  lower  Umri  12  foel,  llio  huhj  qf  a  ntoiu  for  24  moii  will  be — length  60  feet, 

bmulth  20  foot,  height   12  feet.     This  size  of 

nxmi  will  give  14,400  cubic  feot,  or  (600  <  24) 

enough  for  24  mon  ;  hut  as  the  nn'n's  bodifs  and 

furniture  take  uj^  space,  an  additioniU  2  feet  has 

boon  allowed  to  the  length  in  some  of  tho  new 

barracks.     Assuming  the  lengtli  to  he  02  ftiet, 

tho  suix'rficirtl  arwi  for  wich  man  will  \m  nearly 

62  fwt,  a  litilc  more  than  5  ff;et  in  the  longth 

and   10  in  the  width  of  tiie  nnniu     At  one  end 

of  the  room  ia  the  door,  and  a  room  for  the  Sfjr- 

jcant  of  the  section,  which  is  alwut  14  feet  long,  ». 

10  wide,  and  12  high.     At  the  other  room  ia  a 

narrow  passage  leading  to  an  ablution  room,  one 

basin  being  pn>vided  for  4  men,  and  a  uiinol. 

Such  is  the  present  arrangement  of  a  single 
barrack  room,  and  it  ia  diffic;dt  to  conceive  a 
better  plan,  unless  it  might   be  suggeflttnl  tliat  9 

an  open  verandah,  never  to  be.  made  into  a  cor- 
ridor»  should  be  placed  on  the  aoulh  or  west 
side.  It  would  be  a  lounging-place  for  the  men, 
8o  also  a  cleaning  room  for  arms  ami  accoiiti;^ 
mente  would  be  a  very  useful  addition. 

Tlie  room  thus  formed  may  constitute  a  single 
but,  but  if  space  is  a  consideration,  two  such 
rooms  arc  dirocteil  to  be  placed  in  a  line,  the 
lavutorit«  being  at  tho  fwH>  ends.  A  house  of 
this  kind  will  accommodate  half  a  company.  . 
Tho  several  houses  are  separated  by  an  interval 
of  not  lesB  than  25  feet  For  the  sake  of 
economy,  however,  the  houses  will  in  future  be 
frequently  made  two-storied,  so  that  one  house 
will  contain  a  company  in  four  rooms,  and  ten 
will  suMice  for  a  regimont 

Tile  three  following  plans  of  recently  erected 
fborracks  show  the  arrangements  which  are 
i-ldopted.  Irf^  When  there  is  a  single  story, 
[ms  at  Colchester,  and  no  staircase  is  required. 

2rf,  \\'lien  there  are  two  stories,  and  a  stAir- 
iDase  miut  be  introduced,  as  in  the  new  cavaliy 
Tjorracks  at  York. 

dr/,  ^^1leu  there  are  not  only  staircases,  but 
the  barracks  must  be  extended  in  one  long  line, 
including  many  rooms,  and  when,  therefore,  the 
abhition  rooms  cannot  be  put  at  the  ends  of  tho 
rooms,  but  must  be  placed  on  tho  landings,  as  at 
Chels^ 

If  10  houses  ar«  thus  formed,  and  arranged  so 
as  to   insure   for  each  the   greater  amount   of 
light  and  air,  tlie  following  area  will  ha  occupied  p!g.77.— ColchrsUrCunpHooiM. 
by  these  houses  idone.     Eav}i  house  (with  walls) 

wouhl  measure  al>out  I  iO  feet  long  ami  22  broad,  and  the  space  between  the 
bouses  niav  be  taken  at  04  foot,  or  twitw  tho  height  of  tlie  bousi*.     Hie 
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{h.)  Dtiy-r<Mijns. — The  Koliiier  lives  aiid  sleepa  in  his  l)arnick  rnom  ;  it  hns 
long  been  a  cleaiderutuiii  to  introduco  day-rooma,*  but,  at  pnaent,  the  expeiiiM; 
ifl  too  hea\'3r.  StUl  it  b  very  iinportuitt  tlmt  tlic  ruuQ  should  tiike  their  meals 
.-elaewhero  than  in  their  barrack  room,  and  in  some  barracks  a  room  is  pro- 
vided close  to  the  kitchen.  The  addition  of  a  few  verandahs  to  the  rooms 
would  be  leas  exyiensive, — and  if  reading-room fl  were  provided,  some  of  tho 
purposes  of  day-room«  would  l)e  obtained, 

(e.)  Non-Commi^iofi^.d  OJfirrnt'  Rrnnnft, — The  Serjeant- miy or  and  Qnarter- 
lAAater- Serjeant  are  entitle*!  to  two  rooms  und  a  kitclun ;  tho  Paymaster-ser- 
jeuit,  Hospital-serjeant,  8ehoolnuLjtter-*t'rieant,  and  i^orae  others,  are  entitled  to 
twn  roomH.  Tho  company  serjwints  have  one  room  each.  The  rooms  are 
alxiut  14  feet  by  12.  und  10  high,  and  contjiiii  about  11G8  cubic  feet  when 
empty.  The  amount  of  apace  is  small,  and  a;-^  many  of  these  non-commis- 
Rioned  otticers  are  married,  and  as  it  is  a  matter  of  justice  no  less  than  of 
policy  to  make  them  as  comfortable  as  possible,  it  is  to  bo  hoped  that  two 
rooms  may  be  allowed  to  every  married  man,  and  three  in  the  case  of  all  the 
senior  non-com missiont'd  otticers,  Tho  non-<H)nunis8ioued  ofheors  should  bo 
looked  on  in  the  light  of  the  overlookers  of  a  factory;  they  are  even  more 
es:sential  to  the  j^K)d  working  of  the  army  tlu\n  the  overlookers  are  iu  u  mill ; 
but  no  marrietl  overlookers  would  ever  conceive  the  i>oeaibi!ity  of  linng  in  two 
rooms,  in  one  of  wliich  cooking  must  be  done. 

{d,)  Marrind  S*)hUertj'  Quftrhr/t.—^ix  privates  in  a  company  of  100  men 
are  allowe<l  to  be  mnrrietl.  Formerly  they  were  placed  iu  the  men's  barracks, 
A  space  being  ?creeue<J  t>i\\  but  now  they  are  entitled  to  sejiarate  quartern, 
eorh  family  roceiWng  one  mom  14  feet  by  13,  or  108  superficial  and  1680 
cubic  space.     Sixty  such  rooms  are — or  are  to  be — provide<l  for  a  regiment. 

There  is  no  doubt  that  this  allowance  of  apace  will  be  increased  iu  accord 
ance  with  tho  general  feeling  of  the  time,  which  is  strongly  against  the  mix- 
ing up  adults  and  children  of  all  ages  in  tho  same  room.     Tlio  amount  of 
spuce  also  is  really  mucli  too  suudL     (Jertainly  two  such  rooms  ought  to  be 
given  to  each  married  privat-e. 

\Vf/rmhirj  nf  B'tn'firk  Bijoms. — The  rooms  are  wanned  in  two  ways — radi- 
ant heat  fwm  an  open  lire,  and  w:irm  air,  which  is  obtained  from  an  air-cham- 
ber behind,  and  heated  by  the  tiro.  Tho  external  air  is  led  by  a  pipe  to  tliis 
chamber,  and  then  jiscending,  enters  tho  room  by  a  louvre.  The  gratis  are  of 
variouK  sizes,  according  to  the  size  of  the  room.  Smallest — 1  foot  3  inches  of 
fire  opening  for  rooms  of  3600  cubic  feet.  Middle — 1  foot  5  inches  for 
rooms  lietween  3600  and  9800  cubic  feet.  Largest — 1  foot  9  inches  up  to 
12,000  cubic  feet.  Largo  rooms  have  two  grates.  One  grate  is  usually  pro- 
vided for  twelve  men. 

The  radiating  power  of  the  small  barrack  grate  is  aided  by  a  well-arranged 
angle,  and  by  a  fireclay  back ;  as  the  tire  is  small,  however,  the  radiating 
power  is  not  great.  The  amount  and  tem|»eraturfi  of  tho  air  entering  in  })y 
the  wanu-air  louvre  has  not  yet  Ven  determined. 

In  the  wards  at  Fort  Pitt,  with  the  largest  size  of  grates,  the  mean  rapidity 
of  movement  of  warm  air  through  the  uppar  slits  of  the  louvre,  with  a  good 
fire,  was  found  t<»  be  about  2i  feet  per  sectind,  and  the  total  cubic  amount  of 
worm  air  entering  per  hour  tnn^ugh  the  whole  louvre  was  (approximately) 
4600  cubic  feet  j>er  hour,  with  a  mean  temperature  of  19°  in  excess  of  the 
external  air-temperature.     Xo  unusual  dryness  of  tho  air  is  produced  by  the 

•  See  Kfi»<)n  (>r('niiimittee<lS5fi),  p.  iv.  Tlie  obiectinim  to  ilay  roonit*  art* :  1*(,  More  Uhoiir 
l«  kcpp  cjcau ;  2rf,  Chftoot)  of  men  wing  debam-d  fioui  llieir  bfimick  nnim  tlurinK  «lny ;  3*/, 
(luincc  of  rlfty-room  )>«ing  apprpprinted  on  emprgeiiciw.  Tlie  t'omniittws  tlierrfore,  recom- 
in«iiil  ottly  lUninfz-moniK  f«r  uw  men,  to  V  arranKwl  nenr  the  kllrhfii  if  pomlblv. 
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admission  of  tliis  quantity'  of  wanu  Air,  the  relative  humidity  of  the  air  being 
about  70. 

The  lirea  in  the  barrack  rooms  are  lot  out  at  night.  During  fifty-six  da^ 
in  tlie  winter  of  1862-3,  the  moan  minimum  night  temperature  in  a  barrack 
room  at  Chatliam  was  43'''6,  while  the  mean  miniiunm  outside  tempemture 
on  the  same  nights  was  35°*3,  showing  a  difference  of  S'^-Z  in  favour  of  the 
barrack  ^c^nm,  wliich  (as  the  fire  was  out)  was  owing  chioHy  to  tlie  wann  air 
entering  tlirnugli  the  louvre,  und  in  a  less  degrw  (probably)  to  the  warmth 
given  off  from  the  bodies  of  the  men.  When  the  weather  was  cold,  and  the 
outside  tempenituri:"  wlw  Inwost,  tlie  lira  was  kept  up  latrir^  and  the  diffonmoe 
between  the  outside  and  uxside  air  was  greiitest,  amounting,  on  one  occasion, 
to  19°  (28°  outside  and  47^  in  the  mom).  It  would  ajijiear  probable,  tlien,  that 
the  grate  is  sutticient,  with  an  extra  supply  of  coul  in  very  coM  winter  weather. 

Tl»o  nioveiiuMit  oi'  air  through  the  hi>L-air  L>iivr*'s  is  not  regular  ;  ojten  doors 
and  windows,  wliich  increase  the  pressure  of  the  ail'  of  thu  n:)om  on  the  louvre, 
will  somL'times  delay  the  movement,  and,  if  the  air-chamber  is  nut  very  hoi, 
will  even  reverse  it  and  drive  the  air  down ;  but  in  coM  weather,  when  the 
doors  and  windows  are  shut,  the  action  is  tolerably  regular. 

The  size  of  the  tube  leading  to  tlio  air-chamber  is  given  under  the  follow- 
ing heat^Iing. 

Vf'ufiiatton  of  Barrack  Rooms. — This  is  now  carried  out  on  the  principles 
laid  down  by  the  liarrack  Commissioners.  In  otldition  to  cross  currents 
secured  by  the  windows  and  by  the  chimney,  certaiji  openings  are  pnjvided. 
Every  room  is  ventilatnd  ,i[»iirt  from  othtir  rnoniH.  lynbhies  and  staircases,  if 
they  exist,  are  also  suparately  vuntilated.  Uuth  iiilet  and  outlet  openings  are 
provide-tl. 

OifUd  Openhufs, — ^The  size  is  governed  by  the  cubic  space  which  regulates 
the  number  of  persons  in  the  room,  and  by  the  position  of  the  room ;  as  the 
curront  is  greater  the  higher  the  shaft,  less  area  is  ref|uirwl  for  lliu  gri:)und-tioor 
of  a  three-storied  house.  Aa  each  man  is  allowed  6t>0  cubic  feet,  his  space  of 
outlet  will  be  as  follows  : — 

i.  On  the  ground-floor,  1  square  inch  for  every  60  cubic  feet  of  room  space. 

-77j  =10  square  mchea  of  section  area  per  man. 

2.  On  the  tirat-ftoor,  1  square  inch  for  every  55  cubic  feet  of  room  space, 

^  =  10"9  Sijuare  inches  of  section  area  per  man. 

3.  On  the  second-floor,  1  square  inch  for  every  50  cubic  feet. 

-tTj  =  1 2  square  inches  per  man. 

For  a  room  of  twelve  men,  the  total  size  of  the  shaft  is  from  120  to  144 
square  inches ;  if  there  are  more  than  twelve  men,  two  shafts  are  gent*i*ally 
provided.  The  outlet  shafts  are  phux-d  in  the  cornel's  uf  the  room,  with  an 
iuvert^jd  louvi-e  below  to  throw  up  duwu-draught.  Abovp.  there  is  a  Inuvre 
to  prevent  down-<lniught.  (See  Vkntilation.)  The  outlets  are  made  of 
wood,  with  a  perfectly  smooth  uit**riiul  surface. 

In  addition  to  thetio  ontlnts  them  ia  thochiumoy,  which  gives  a  section  area 
to  each  man  equal  to  about  6  sqxiaie  inches.    The  total  outlet  opening  is  tht 
fore  fn)m  IG  to  18  sfjuare  inches,  according  to  circumstancos. 

Inh'ijt. — The  amount  of  inlet  is  directed  to  be  1  st^uare  inch  for  eveiy  GO 
cubic  lV»el  of  n>um  spiu:e  =10  square  inches  for  each  man.  AVherover  jMjssiblo, 
about  half  of  the  inlet  air  is  to  pass  through  a  tube  leading  frtim  the  open 
air  to  an  air-clmmbcr  behiud  the  fire  to  be  warmer!  (area  of  tube  -  6  wjuare 
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inches  per  hoad),  and  tho  othor  half  is  tn  como  direct  from  Ihp  outor  air  into 
the  rooms  tlirough  Shoringhani  V)ilv*.*8.  Ar«»a  of  out^r  opening  =  5  squan*  inolioa 
jM'p  hr-ad. 

Ill  hospitals  at  Itomo,  a»  oach  roan  has  1200  cubic  feet  of  s|)ace,  the  inlet 
ami  itutk'ts  would  Ih*  nearly  doubled. 

1*hi<  cold  air  iulots  tShorin^ham  valves)  bxo  placed  at  the  aides  near  the 
foiliii^;,  juiil  arc  uot  to  be  opjiosite  oai:h  otlior. 
Fij;.  SO  hIiom's  a  usual  arrau^cmcnt.  The 
outlet  space  ia  thus  seen  to  ho  rather  larger 
than  the  inlet,  but  as  the  (liwrs  and  windows 
seldom  lit  close,  it  is  pr>V»able  that  practically 
this  is  of  little  conftw|Ueuce. 

Tlio  movement  of  air  through  these  open- 
ings is  tolerably  regular — as  re^dar  as  it  ever 
can  he  in  natural  ventilation.  The  discharge 
of  air  Ujruu^h  the  chimney  and  outlet  shaft 
averages  almut  1200  cubic  feet  per  heml  per 
hour,  witli  a  range  from  700  to  1500  or  1600, 
licwjpding  to  the  amount  of  fire,  the  iv'armth 
of  till'  n>oni,  and  the  movement  of  the  ex- 
ternal air.  'i'he  ventilation  of  barracks  has  , 
Wn  wonderfully  imprr)vc<I  by  this  plan. 

Ahlutinn  liiioins, — Formerly  t)in  means  for  washing  were  of  a  veiy  rude 
kind,  but  now  in  the  new  bamicks  rf^^ular  basins  with  clean  water  and  dis- 
charge dirty  water-pipo«  arc*  provided  close  to  every  T0«5m,  in  the  proportion 
of  one  ba^in  U>  four  men.  The  iHLsins  are  of  slate  or  iron.  Wooden  gratings 
are  providwl  for  the  men  to  stand  on,  ai»d  one  ])eg  to  liang  clothes*  i«  provided 
for  each  basin.  In  several  eases  basins  on  the  floor  have  been  provided  for 
feet-washing,  and  in  some  instances  there  are  also  Twiths  for  each  regiment. 
The  Barrack  Improvement  Commissioners  recommojid  one  bath  to  eveiy  100 
men.  It  is  understood  to  be  the  desire  of  the  Govprnmont  to  provide  plunge- 
baths  wherever  practicableT  and  this  would  not  only  aiil  cleanliness,  but  might 
l>e  made  the  means  of  teaching  the  men  swimming,  as  suggested  by  Mr 
M'l^pen. 

If  water  is  scarce,  the  most  economical  kind  of  batli  is  a  shower-bath,  so 
arranged  as  to  permit  80  to  100  men  U*  have  a  l»atU  at  once ;  the  exjwnditure 
of  water  is  not  above  6  to  8  gallons  per  head. 

In8i>ections  for  cleanlineas  are  made  in  many  regiments.  They  should  be 
systematically  canieil  on  under  the  direction  of  good  non-commissioned 
officers  ;  but  if  mi^ns  are  pronded,  soUliers  will  generally  be  cleanly. 

KiUhntH. — The  liarrack  Improvement  Commissioners  hav(^  paid  gifat  at- 
tention t<i  the  apparatus  for  cooking,  and  have  described  and  Jigured  variotis 
plans  in  their  liejinrt.  The  great  object  is  to  cook  thoroughly  with  a  small 
exjienditure  of  coal.*     The  plans  recommended  by  the  Couunissioners  are — 

Fipr  L/ii'ge  liatiit'^t  of  Men. — Triple  boilers,  the  centre  boiler  being  for  hot 
watrr  and  steaming  potatoes,  the  two  sides  b(nng  for  cooking.  The  fire  is 
single:  Iteuoath  the  central  boiler,  and  with  good  llue^  roimd  all  the  boilers^ 
which  are  set  in  good  fire-brick  lumps,  llie.  ex|iendilure  for  100  men  per  day 
is  31  lb  of  coal,  or  5  ounces  j>er  hesid.  The  oven  is  sejiarate,  and  is  heated  by 
a  single  fire  set  in  fire-brick,  and  witli  a  fireclay  tile  sc|)arating  it  from  the 
bottom  of  the  oven  ;  the  heat  from  the  fire  jasses  up  one  side,  over  the  top, 
and  then  round  under  the  bottom  of  the  oven,  between  it  and  the  fireclay 

*  Oount  Ruinforil'a  standard  of  fuel  wu  t'sth  put  the  weight  of  the  food.  ~£am<k  Report^ 
p.  40. 
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tile.  Holes  aro  k>ft  in  the  tinvlumpu  which  admit  air  to  th^  flame  «s  tl  Ion 
the  fuel,  ftij  aa  to  cauHu  jMiirfuct  (joiiKumiition.  llio  oven  itself  ia  4  lc*t  fcji 
fLH;t  .'1  tiiclii-M,  ami  will  rtiiiHt  or  Imki'  lor  r>OU  men  :it  a  conHumpticiQ  of  |dH4 
im  ouiKM*  [H^r  imin  iluily.* 

Fffr  Ih'iiichmentH  af  TH)  fn  1(10  Mcu. — One  aitle  boiler  is  replaoefl  ^  ■ 

run;  th«  i.'untnil  boilur  and  poUito  steamer  is  retained.     There  m  odjfi  ' 
ingle  \\Ti\ 

(jiptiiiti  (imnt'ti  rrM>kinK  u])i>nnLtu.'»  ha^  lu-cn  in  tiftc  at  Alderahoit  for  MB 
ycare.  Two  hxwk  f:f>n(iiulH,  tMielosing  boilers,  run  t^jwards  a  ceutml  {Jumnf 
llio  6rtiH  art!  HkIiI^mI  at  tlu^  fp(»o  onds  of  thetw^  comluitd,  and  the  sinokr  li 
heat  ]HiHrt««  around  tho  boilcrH  towards  the  cliimney.  The  arrangeiiicxU  a 
Himple  and  ronvr^ni(*nt,  but  not  ho  economical  as  the  jiloua  already  mentioaid: 
and  tlio  Iieat  is  unoiinnlly  wuppliud  to  tho  boilore  (Biurack  Report,  p.  50)t 

McHHnt  iJenlmnt  liavc  alno  propcWMl  ranges,  somo  of  which  are  very  efiediw^ 
nnd  ec(inoniii;jd  uf  tind.  *  )nc^  oi'theso  ih  in  tho  Marino  Hoflpital  at  Woolirv^ 
and  ji  nioilol  ih  in  ilio  Mur^cuin  of  lhi<.  Army  Mudicul  SchooL  The  exjieniii- 
tuiv  wfcoal  fnr  fidd  rsi*'H  iw  'JlKl  lly  per  dioin. 

Thii  jjlanH  ireniiinnMidrd  by  the  t'ommisHionera  will  come  gradually  iutoue^ 
and  at  pnimait  mt  bt'ttur  armngL'ments  cim  bo  BUggested-  The  opinion  of  the 
ni«tlical  othcer  will  thiTL'fore  seldom  be  axked  on  the  question  of  com(t^I^ 
tiou,  at  any  rate  un  home  service.  He  may,  liowever,  be  referr»'<l  to  on  the 
question  of  conaumptiiin  of  fuel,  und  thon  he  can  take  as  tho  sttindord  foraa 
ordinary  good  ajijianitiis  A  It*  of  fiul  jier  man  [tor  diem. 

More  ofU^n,  Iiowl^vlt,  br  M'ill  linv*'.  to  cxuinnu!  tho  rooking,  to  Tvliich  pef«r 
euce  in  made  under  the  diffDivnt  st'cliuns  in  th<?  cliajiter  on  Food.  Tlie  chiaf 
points  to  which  attimtion  Hhimld  Ih*  jHiid,  an^  tlie  temperatm-e,  the  rapidity  of 
its  a|>plicution,  and  tin*  ventilation  of  rotwsting  ovens.  Faulty  rooking  will 
gentriiUy  be  fiiund  to  l>e  owing  to  one  or  other  of  these  conditions. 

Formorly  the  regimental  cnoking  e.sl-ablishment  was  IwuUy  arranged ;  mcoL 
cooked  by  turns,  un<l  fur  short  periods  only.  Now,  cooks  are  regularly  trained 
at  AldiTshnl. 

TTio  other  parts  i>f  a  barmek  are — otlicers'  quarters ;  laundry  (in  somo 
casea) ;  wiirksl)op8  for  tailor,  yhoemalier,  and  armourer;  orderly-rtKjm ;  gaard- 
rfjoni ;  cells  ;  re/iding-roum  (hi  aumu  casys)  ;  eha]K.d  and  school,  which  are  uHen 
in  une  ;  niagiuinu  ;  barriR^k-mastt-rs'  and  tpjaiter-matitere'  stores  for  rt^inient&l 
pnrpows,  bread,  and  meat. 

It  is  not  necesiiar}'  to  refer  to  all  of  these. 

Guard-rtffjfiK — The  guard-room  for  a  regiment  of  1000  Btrong  haa  a  size  of 
about  24  feet  by  18  ;  two  rooms  up*jn  into  it — one  a  lotk-up  for  prisoners,  Uie 
other  a  room  where  prisouera  are  plaeud  who  are  not  put  in  the  lock-up.  In 
many  barracks,  however,  the  lock-uj)  is  placed  near  the  cells.  Tho  jfoard- 
room  is  ventilated  like  the  alher  rooms,  with  yiieringham  valves,  shafts,  &t. 
M*Kirmeirfl  ventilator  ia  wuH  adapted  for  it.  It  ehonid  Ixj  Htted  with  a 
drying  closet  by  llie  side  of  the  fiiv,  to  dry  tho  men's  clothes  when  thoy  come 
in  wet  otf  sentry. 

CfifU. — The  cells  are  ranged  on  one  or  both  sides  of  a  corridor,  They  ore 
10  feet  long.  6J  feet  wide,  and  9  high  (  -  605  cubic  feet),  with  one  window, 
2  feet  G  inches  wide  by  1  foot  3  inches  liigh^  placed  at  the  top  of  tlie  wall, 
and  guanied  by  iron  bai-s.  A  moveable  iron  shutter  is  sometimi**  added  for 
security,  and  to  make  the  cell  a  dark  one  if  needed.  Fresh  air  is  admiti 
through  a  grating  opening  from  tho  corridor,  which  is  warmed.  The  aireni 
l>elow,  or  in  aome  cases  above  ;  but  the  former  arrangement  is  the  beat. 

*  There  in,  of  roane^  a  ffreat  diflerenco  between  the  vnount  of  fiiel  which  is  sufficient  for 
eookiog  iu  sktlful  hauda,  nnd  the  amount  which  can  ho  waflte<l  by  a  bod  cook. 
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fonl-air  shaft  runs  fmm  the  top  of  tho  room.  Two  cellfl  are  provided  for  every 
100  mon,     A  Tiidliral  ottioer  inspects  the  cflls  vvfTy  ilay. 

Lah'iwit  atid  UritmU. — Fonnorly,  urine  tubs  wore  brought  into  htirraeV- 
roouid  evL-ry  night ;  and,  inde<Ml,  this  is  still  done  in  sumo  bamuiks,  llie 
tubs  art)  charnnl  ineidt*,  arw  emptit'd  evwry  nioniinji;,  and  filled  with  water 
during  th<!  day.  In  all  new  liarnicks  urinals  an*  intrmluced  ;  tlu*  patUirn  is 
one  duvieteil  by  Caj)lain  C;alti.t!i,  R.E.,  and  is  Biniilar  to  i«>ine  railway  urinals. 
It  \R  oidy  U8cd  at  night,  wlmn  water  risBS  into  it  from  a  pi^ie  below  at  a 
gruduaWd  rate,  and  dilutes  the  urine,  which  Uuwa  out  cuntinuoUy  by  an 
ovcrilow  pi]Mj. 

In  the  new  barracks  the  urinal  Ls  placed  at  the  end  of  the  passage  beyond 
the  ablution  room.  It  is  found  by  the  men  that  this  is  incouvcaient ;  the 
pa*iagu  is  ofteu  wet  and  uohL  If  tlie  luinal  is  ftill  ttf  water  it  splashes  ;  it 
mi>;ht  Iw  well  to  put  tiie  uvi.'rllow-pi|>e  a  little  lower  Aowiu  lu  stuue  barracks 
it  is  not  umlerstiHMl  tliat  the  water  should  be  allowetl  to  enter  during  the 
whole  night,  so  ns  at  unce  to  tlilut*?  the  urine,  and  to  be  continually  passing 
off  by  tlui  overflow  pipe.  It  has  been  recoramendeil  to  put  a  small  pipe  and 
8toi>cock  a  few  inches  above  the  urinal,  so  that  the  men  may  cleanse  them- 
selves, and  in  this  way  possibly  lessen  the  cliaiicea  of  sj^thilitic  inft'ction, 

C'esspits  are  now  (Usconliuued  in  most  Iwirracks,  and  wuter  latrint^  are  used. 

The  latrint^  are  [tlaced  at  some  little  disUmoe  I'mm  thf  roorus,  and  are 
usually  connected  with  them  by  a  covered  way;  in  almost  all  barracks  they 
are  Jcuuiug's  or  ^lacfarlaue's  patents.  These  are  metal  or  earthenware  troughs, 
which  ap_'  one-third  full  of  wat<^r.  Twice  aniay  a  trap-door  is  lifted,  tin*  latrine 
ia  Hushed,  and  the  soil  Hows  into  a  sewer  or  tank  at  a  distance.  A  hydrant 
is  now  £rt*quently  placed  tdose  to  the  latrine ;  an  india-rubber  pipe  can  Iw 
connected  with  it,  and  the  seats  and  floor  of  the  latrine  are  thoroughly 
washed  in  this  way  twice  daily.  Prulably  it  would  be  diflicult  t<i  suggest 
anything  Ix'tter  than  this,  although  soldiers  can  be  taught  to  use  water-l;losets 
like  other  people,  and  do  not  ilamage  them.  If  wat«r-eU>8et*i  are  used,  a  plan 
suggested  by  Sir  Williams,  C.E.,  clerk  of  the  works  at  Gravesend,  seems  a 
veiy  giwHl  one.  It  is  to  have  the  water-closets  at  the  top  of  a  two-storied 
building,  U\  the  centnvl  part  of  which  they  form  a  small  third  storj-.  In  this 
way  the  following  ailvantagea  arc  securtMl  : — vicinity  to  the  men — under  the 
Barao  roo^  yet  with  perfect  ventilation;  impossibility  of  ettluvia  passing 
down ;  proximity  to  th«  cistcni  ;  imd  a  good  fidL  At  present,  however,  it 
seems  better  to  keep  to  the  water  iatriues  outside  the  barracks. 

With  regard  to  the  dis]>osal  of  the  sewage,  see  chapter  on  Seweraoe, 

Cavalry  Barracks 

In  many  cases  the  men's  rooms  are  placed  over  the  stables,  and  there  has 
l)een  much  discussion  as  to  whether  this  arrangi»ment  is  a  good  one.  On  the 
one  hand  the  men  get  more  room,  as  the  horses  caimot  be  crowded,  and  they 
an?  ncAr  their  horses.  On  the  other  hand,  there  is  strong  evidence  that  the 
ciHuvia  from  the  atables  pass  into  the  meu'a  rooms  overlieail  ;*  and  although 
I  have  been  able  to  find  no  statistical  prrwf  that  this  has  pro<luccd  sickness 
among  the  men,  we  may  safely  a  priori  conclude  that  it  is  objectionable.  The 
evidence  of  mews  in  London  is  not  in  point,  as  they  are  often  close,  ill-venti- 
lated courts,  independent  of  the  stables  in  them.  Besides,  this  evidence  is  as 
yet  rather  contratUctory. 


•  See  Mpeciallv  the  evidence  <^t  Mr  WilkinMm,  Principal  Veterinary  Snrgeoo  to  the  Ami?  ; 
Report  or  Bftrradc  Committee  (1865),  p.  138,  qac«tion  2363  ;  mUo,  tbo  Rei^ort  no  tlw  VratiU- 
tioa  of  Cavalry  Stables  (1S63). 
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TW  mmMkm  1mm,  huwwer,  boon  mAv^i  by  a  Iftte  Report  «iK 
Mf^fOiy  mMm  /|Hr,3)/  >>y  thi*  lUmuk  rmprovemenft 
fcavfe  ifcoVB  llMt  Um  Vf<nlilatir*n  urn]  liL^hling  of  «ubles  caa 
tuniy  mrriM  oat  itt  otM-Mitri*"!  I'liiMin^fH,  nml  who,  iberefinc^ 
tbft  Mea*«  rotmm  ^mQ  not  b*^  |>tiu'«>'l  ov*'r  Htjiblrji. 

HtMfM, — TbtfOMdlal  oflk«pr  ha»  no  tlutioM  munected  wtUt 
to  Mc  that  tlwiy  AT*  in  no  wvf  itgiirioiut  U)  tlit^  h^ilth  of  the 
tw  W4!ll  to  f^tt  thn  nmKtMtioim  lAtuly  miulo  by  the  Bomek 

In  fiUl  tliA  mI'I  iiUbI*9».  if  it  iH  not  alrtiuly  dono,  ventilating 
up,  iurl/rt<:kN  iutriidiiw?*I,  nnd  moru  win<low  space  to  be 

Wlu*airv«:r  jftnbliM  anr  t^>  In*  built  ill  fiittiru,  it  i«  recoramcsided  th«l  tfe 
inK  "bf/fil'l  \n\  (III**  Ntfrriifl  ;  timt  thu  bit^ulth  abould  b?  33  feci:  ll» 
ht^Ufii,  of  tbi;  nidi*  wttllM  t^;  tin;  Mprin^,  1*2  ;  iind  of  the  roof,  8|  fcet  mmt^ 
Tbft  brMMltb  4^  vwh  ntall  in  to  Ini  5^  fft't,  and  thfre  alv  only  two  Towa  4f 
Ikhms  in  MBh  irtjibli:.  ^ln(:ll  bonu)  iM  to  hnvi;  lOI)  Kiipcrficial  ftset.  and  IMS 
GUbie  f«-'«*t;  thi'  viftililiitinii  in  by  tho  roof,  and  ih  funm;*!  by  a  loarre  lCtBcb» 
wide,  csrrif  1  frnii  ftid  Uf  fiid,  find  K>ving  4  Hijuure  fctl  uf  veatiiBtzn|^ 
for  each  horuu.  A  courw!  of  nir-brifkit  in  carried  round  at  the  cSTea,  ^ 
•qture  foot  of  inlt>t  \*t  iwh  borM* ;  iiii  air  brick  im  iiitruduced  about  6 

fn>iu  tbi' ^jund  in  ifvcry  twn  MtallH.     Tb**rt'   iH  a  swing  window  for ^ 

MaU,  and  Apac'.'H  ani  bifl  tMt|f>w  tbct  d<>orR.  In  this  way,  and  by  attention  to 
8urfiu-c  dniiniiyt'  und  roof  li^^'tltin;^,  it  ifl  finlifiiiatod  that  stables  will  i«caae 
|H»rfwtly  ht-alltiy.  Hjjdiu  ex|H'ririn'Ut>i  have  bei/n  ktoly  uiadohy  Dr  de  Cbae- 
inont  on  lb«  air  of  mmn,'  nrtillery  Hl^tblt»H  at  llilsea.  In  one  stabl*?,  with  32 
Vi>ntihiturtt,  und  with  655  nulur  fW  per  horse,  the  CO,  was  1*053  volames|sf 
1000  ;  in  anotht-r,  with  1000  <-ubii:  IVjet  per  horse,  and  with  420  air  bricks,  i5 
windoWB,  and  a  ridj^'e  oponih^',  it  wits  '593  volumes  per  1000.  Both  these 
ex]K!rimt'nt<»  Hhow  grwit  jmriLy  of  tlie  uir. 

CtUKWir  of  VniieaUhineM  of  lianncks. 

Theee  are  for  the  most  part  obvious  enuuKli.  auil  the  nature  of  iho  prevalent 
BicknoBtf  (malarious  disease,  typlioid  fever,  lung  aiU-ctian,  ophthahnw,  &c.),  will 
often  pve  a  clue  to  tlie  ilettrction  of  thn  canftt*.  8it*',  building,  air,  and  wuter, 
luive  all  to  bo  carefully  examined,     I'he  chief  caua<«  are — 

1.  Defectioe  Site^  viz.,  giving  rise  to  inalariiior  damp;  or  im]»re^atetl  with 
excreta  or  old  organic  nunains  ;  or  the  luiiKling  is  placed  in  a  position  which 
shelters  it  too  much  from  thf?  wind,  ur  whieli,  on  the  other  hanil,  exposes  it 
to  too  cold  or  unhealthy  winds,  iV'c.  (hcc  Choice  of  Site.) 

2.  liaJ  Ai'mu'jt'mvut  "/  Stpurafe  BitHtfiwjitf  11"  there  are  more  than  one, 
obstructing  light ;  impeding  movement  of  air,  ifec. 

3.  Had  Arron/jeiiwnt  of  fhf  Paris  of  the  Um'klhuj. — Impeding  access  of 
Binili^ht  and  air  ;  dolaiuing  alitor  allowing  tho  vitiated  air  from  one  port  of 
the  building  to  j^aM  into  tuiother. 

4.  Ill-Arran'jed  Ihnieiniufn,  allowing  damp  to  riHe,  or  confniiiig  masses  of 
damp  and  semi-stagnant  nnd  Hcjitic  air,  which  gradually  tIbl^  into  lljo  rooms 
above-;  or  which,  from  the  existence  of  ce&spools,  accumulations  of  liltli,  ill- 
arranged  sewerrt,  allow  coutaminatoil  air  to  enter  or  collect.  Dampness  of 
basomentjs  and  walls,  fnmi  lad  materials  (porous  stone  or  brick),  or  from  want 
of  imi>e.nneahlo  courses  to  hinder  damp  from  rising. 

5.  Impcrfict  AdminUtnttiou  and  CoTwrvanaj — viz.,  overcrowding;  neglect 

*  Bepoii  of  B^irrack  nuil  HoApital  Improvemout  CofMiiUKstun,  sipied  by  Sir  LUehanl  Airt> , 
Oftptain  f^ltoii,  DrStit)Mrtnii<I,  l)r  I.«okaii*  Atvl  CiipUiii  Uclflolil. 
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of  proper  mcana  of  ventilation;  want  of  cleAnliness  ;  foul  wiiUs,  ilonrs,  an»I 
TxMldin^' ;  short  supply  uf  M'ater;  ImiiI  wulor ;  rt-tcntion  of  oxcretii  in  ronms  !»r 
undtT  the  houses,  and  bad  condition  of  sewaj^  generally  ;  proximity  of  Aflhpita 
or  refuse  heaps  to  roonis^  causing  contamination  to  the  aii,  &c. 

Reporfif  OH  liarrark^. 

The  Regulations  (p.  107)  ordor  the  fonu  in  which  reports  on  Larrockft  shall 
be  sent  in.  The  arrangement  shmild  Ih-  strit-lly  foUnwed  ;  it  eomprehends 
site,  constniction,  external  ve.nliliilion,  interna!  vtiitilntion,  basenu-nlR,  and 
administration.  It  is  then  certain  Uiat  no  point  will  he  uverhmkwl  ;  and,  if 
nothing  c;ui  be  made  out  after  going  thoroughly  tlirougli  all  the  lu^adings,  it 
may  he  concluded  that  the  cuuse  of  any  prevmling  sickufsa  must  Ik<  sought 
elsewhere.  The  siUj  and  Iwisement  shoidd  be  esp(;ciuUy  looked  at ;  ev(?ry 
cellar  should  Ije  entered^  and  the  dniinuge  thoroughly  investigat&l.  Little 
can  l>o  learnixl  by  merely  walking  through  a  luimiek-nx;m,  which  is  nearly 
sure  to  look  clean,  and  may  present  nothing  obviously  wrong.  "With  n.y*pect 
to  ventilation,  the  statemenU  of  soldiers  can  seldom  be  tnisted ;  they  are 
accust<jmed  to  vitiato<l  air»  and  do  not  perceive  its  o<lour.  The  proper  time 
to  examine  the  air  of  a  room  is  about  12  to  3  a.m.,  and  the  medical  olhcer 
aliould,  accordingly,  visit  barntck  rtioms  between  nddniglit  and  3  a.m.  every 
now  and  then.     The  cist^^nis  sliould  he  regularly  insix-'tted. 

llie  walls  and  floors  of  the  rtMjms  shoukl  be  carefully  looked  to.  Walls  are 
porous,  and  often  become  impregnated  witli  orgiuiic  matter.  If  there  is  any 
suspicion  of  this,  tliey  should  be  Kcrajicd  and  then  well  waslied  with  quick- 
lime. The  medical  ofiicer  should  see  that  the  lime  is  really  aiustic  ;  chalk 
and  wator  does  little  good.  Collections  of  dirt  form  under  tlie  floors  some- 
times, and  a  board  might  bo  taken  up  to  see  if  this  is  the  case. 


' 


Sub-Section  II. — Barhackb  is  Forts  asd  Citadeu. 

In  fortiiied  places  it  is,  of  course,  often  impossible  to  follow  the  examples 
of  gt)od  Ijurrackfi  just  given.  Citailels  may  have  little  ground  si.>ace  ;  )>uild- 
ings  must  be  compressed,  guanled  finm  shot,  made  with  tliick  and  bom1>- 
proof  walls,  ^vith  few  openings,  BuihLiigs  are  stmietimes  underground, 
[drainage  is  otU'n  dilficult  ctr  impossible  ;  atid  if  to  all  tliese  causes  of  eon- 
tamiuation  of  air  we  add  a  defiriency  of  water,  which  is  common  enough,  it 
will  not  surprise  us  that  the  sickness  and  mortality  in  foils,  in  even  healthy 
localities,  are  greater  than  should  be  the  cnso.  IVith  at  Malta  and  tJibroltar 
there  has  for  years  been  too  large  a  mortality  from  typhoid  fever,  and  from 
the  destructive  lung  <li!>ease,  which  appejirs  in  the  r*;turns  as  phthisis. 

How  these  ditliculties  lu-e  to  be  met  is  oue  ot  the  mosb  dilhcult  pro'blenis 
the  military  engineer  has  beinnOiim.  How,  witlioiit  wi'rtkening  hi-s  defences, 
he  is  to  g^'t  light  and  air  into  the  buildings,  and  an  I'llu'ient  seweraye,  wmdd 
tat  tho  ingenuity  of  a  liruuel.  It  is  iK».s8ible  that  thi,^  best  plan  wuuld  bo  by 
Che  omployment  of  thick  movcjihlo  inm  doors  anrl  shutters.  In  time  of  jii'ace 
these  might  be  open;  in  time  of  war  easily  replaced.  Hut.  in  addition, 
means  of  ventihilion  must  l>e  pronded  when  mich  defences  close  tho  usnal 
ojH^nings  ;  tubt.*^  must  be  canieil  up,  and,  if  necessarily  winding,  an  eiUarge«l 
area  might,  i>erhapri,  conip*'nsate  for  this. 

It  must  be  said,  also,  that  it  is  quite  certain  that  in  our  fortified  places  many 
of  the  arrangements  are  much  worse  than  they  need  be,  and  that  the  sanitiiry 
rules  detlucible  from  homo  exiKTimro  shouhl  bp  ajipiicd  in  every  case  when 
the  defensive  properties  are  not  inlerfercU  with. 
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Sob-Sbctios  in. — Barracks  in  Hot  Cumates.^ 

TJie  Inilinu  SiiniUiry  Cuminissiuu  have  lately  n^wmiirunnly'l  that  each  man 
in  harmokrf  shall  hjivr  from  80  to  100  Biiju-rficial  feet,  ami  fhirn  1000  to  1500 
cuhic  fuot.  Mr  Wi.'hb,t  wliu  hag  i>ii!il  tjivat  attention  to  tho  siihjfct  of  over- 
cpuwtlinj(  in  linliari  harmcky,  anU  who  K-lievos  that  it  is  Ihi'  gmiiil  cuusu  of 
insaUihrity  in  ln«lia,  has  JwMucwl  goo<l  reasiDns  for  thuiklng  that  tliis  anioimt 
is  not  nearly  hiillicienl.  It  is  suggosted,  iiulecMl,  lliitt  'iOOO  uuhic  fwt  of  binwc 
fa  not  too  much. 

Thu  oldtjr  haniicka  in  hoth  the  East  and  West  Indies  were  often  meixily 
ropiea  of  the  Etigliah  Ijarmck  wpinre.  In  some  casea,  also,  tlie.  exigencies  of 
defence  led  to  a  cramped  and  irregidur  plan,  and  owing  to  Uie  little  attention 
Avhich  was  jKiid  cither  to  the  health  or  comfort  of  the  soldier,  overcrowding 
and  defiL-iont  vontilatiun  were  as  oonnnon  in  the  tropics  as  at  home.  For 
sevend  ytiurs  there  has  been  u  gr.ulutU  improvement,  mid  in  India  e,sj«.'cially 
vast  ande.\tensive  palaces  have  been  r^-ared  in  many  stations,  which  testify  at 
any  rate  Ut  the  anxiety  of  the  Government  to  Infuse  their  soldiers  pnjperly. 

It  will  bo  desimble  to  refer  here  chiefly  to  the  Imlian  barracks,  but  the 
6anie  principles  apply  to  all  hot  countries. 

I  .shall  not  rofer  to  the  old  barmck.-t,  but  to  the  later  and  tlie  present 
patterns. 

1.  As  a  tyjM?  of  the  later  barracks  the  D.iUiousio  Uarnicks  in  F(trt  William 
may  be  cited.  They  are  a  magnihcent  pile  of  three  tiDord  ;  each  Hoor  con- 
tains three  long  pamilel  rooms  optniny  int<.>  each  other,  and  wilh  vemndidis 
on  the  side  ;  each  rtmin  is  about  lU  feel  wide,  ami  cont^iina  twd  rows  of  beds. 
The  Avhole  floor  is,  in  fact,  one  large  niom  longitmlinaUy  divide*!,  contJiins  sixj 
rows  of  beds,  and  hoMs  30(>  men,  who  liave  a  large  HUjKrlieial  ami  cubic  spaca 
The  bnyidth  of  these  three  parallel  rooms  and  vorandahy  is  more  than  04  feet. 

We  must  not  [:ritii'ise  this  armngoment  %vithoutriimeml)eriiig  the  conditions 
under  which  the  aridiit-ect  worked.  He  had  a  contiue<l  sjwce  at  his  disposal, 
and  a  largo  number  of  men  U)  accommodate.  It  is  said  that  so  numerous  aro 
tlui  opi'uings,  and  8o  ntrong  the  current  of  air,  that  tlir*  air  is  never  i^therwise 
than  pmv,  and  that  at  times  the  men  even  sulfer  fnnn  to<>  .strung  currents. 
The  plan  is  sitid  to  answer.  Perhap.^,  then,  ni>lhing  nught  to  be  said  against 
it,  yet  I  cannot  tldnk  thLs  arrangement  right  in  princijde,  sujifmsLiig  that  hpacu 
could  be  obtained.  It  is  a  great  compression  of  the  population  into  narrow 
limits. 

2.  Another  variety  of  barracks  wna  plaimed  by  Sir  Charles  Napiftr,  and 
etcscted  at  Mean  Met*r.  In  onler  t*i  prevent  risk  of  overcrowding,  great  heiglit 
>VB8  given  to  the  barracks, — as  much  as  35  feet,  with  a  bn'adth  of  only  20. 
The  me.n'.s  cota  wt^re  placed  almt-wtcloHe  together,  and  though  cnbic  apace  was 
secured  (2:232  cubic  feut),  sujterlicixU  space  was  sacriliced.  These  liarracks 
have  been  ruvagcil  by  cholera,  and,  no  doubt,  tlie  coustniction  is  faulty,  but  it 
mtist  he  rememlwred  that  the  proximity  of  large  cesspools  would,  under  any 
circumstanccH,  have  reudrinl  those  buracks  ludiealthy. 

3.  In  1857  and  1858  the  liengal  Government  onlered  standard  plans  to  be 


•  The  Barrack  and  Honpitnl  Irnpmvpment  t'onmiiMirin,  roii«i-*ting  of  Sir  IticlmnI  Airey, 
CapUiii  Gnlton.  ItE.,  Dr  Sutbtrland,  Dr  U>Kaii,  CanUiin  BcUit^M,  with  CnloniO  Sir  Proby 
OintlfV.  Sir  R;itmM  Martiu,  ami  Mr  R-iwIiiiMin  B«iilt'<l  fur  Iii'linn  Sanitary  Works,  Imve  ilmwn 
up  A  ix;|>ort,  ciilitK-<i  "  SiipgMtion?*  in  rejjapl  tn  Si.iiitary  Work**  iv«juirt«l  Tor  iiiipn>vi:ig  TtiilJau 
Sl-itioiis,'  whii'h  will  hcrouu-  tlu'  dllicml  giiido  in  mn  li  w<>rk»  in  hnli;».  TbU  tJiapUr  wa-s 
written  IwfiirB  tlu^itv  miggi'HtionM  rvncliwl  nii-,  but  I  liav'it  iiK'or|K>niU*iI  m*  ninny  uf  their  (UrecUoiw 
iDt  |KMii)i)e,  and  tatysl  rttrongly  rvi'uitiineutl  ihc  ivpurt  itm^U  tu  evt>ry  iuc-ili(*al  oUicer. 

T  licniarka  on  the  Health  of  £uroi>rui  Soldien  in  India.     Bv  H.  WeLb.     Bumbay,  1864, 
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prepaivU  tor  burraclw,  huspitals,  latrines,  &c.,  and  scvoral  liarracka  have  been 
built  a<H*orfling  to  these  plans. 

Two  kinds  of  bflrracks  were  onlereU. 

((;,)  Barrack  fur  a  company  of  infantiy  on  one  floor. 

There  is  a  central  hall  and  two  verandahs,  inner  and  outer.     1*he  dimensions 

are  givt-ii  in  the  plan.    Two 

lines   of  cots   occupy   the 

liall,  antl  one  lino  an  inner 

veranilah  ;  thti  other  inner 

verandah  is  iisetl  ns  a  flay- 

roouL     Small  rooms  at  the 

endaccommoilate  Serjeants, 

ruadiiig  and  water  luoma. 

The  doors  are  numerous, 

and  are  ujJi>osite  each  otlier, 

HO  llrnt    theru  is    a    clear 

<lraught  througlu    Ventila- 
tors are  also  let  into  the 

roof.     The  roof  of  the  cen- 
tral hrtU  is  a  gable ;  the 

roofs  nf  the  verandahs  are  , 

tlut ;  all  are  double.     The 

barracks  art;  rai.s<jd  about  3 

feet  fixnn  the  grounii 
In  this  coufitruution  the 

dav-njoms    and     aleeping- 

rooma  arc   really  in  one  ; 

the  advantage  of  separate 

ventilation  is  lost,  thougli 

the   same   exjHinse    would 

have  given  entirely  ilistinct* 

rooms;  the  building  is  too 

bruad,  and  there  are  thrue 

TOWS  of  bi'ds.     On  the  other 

hand,  there  is  a  good  8U|>er- 

tioial  and  ciibie  space.     In 

some  cases  Imrnicka  on  the 

same  princijde  have  been 

made  with  a  single  veran- 
dah, as  at  KurRicheo.* 
(h.)  Tlie  second  standani 

IJeiigal  plan  is  for  a  douhlc- 

Btoried  barrack,  with  lialf  a 

comi^auy    on     each    Iloor, 

the  construction  otherwise 

being  precisely  the  same. 


Fig.  81.— Ba^l  StamlArd 
Plan  fop  ft  company  of  Euro- 
pean infaati;  on  tme  floor. 


If'Iilliiiliif'f 


Fiff.  82. 
BeTii;nl  StandaM  Plan, 


•  A  vcrj'  gorwl  desrription  nf  the  new  barracks  at  Kurrnr.hee  is  pircn  Iiy  Dr  liiplia  [Gith 
It^f,nmf?»tt  in  the  Army  Mfdicnl  Rppc^rt  for  iStil.  The  hairai'k  rooini  are  ti-n  in  ntimlicr,  120 
r  'id  plniMMl  Krnailr'ide  to  the  wind  ;  each  riMHu  in  278  feet  lunjr  (Ws'dt.'H  end  nwjio* 

I  >.  2i  with',  ami  22  hitili  -niviii^  at  Iwutt  Htj7  tuliii-  ffct  jwr  man  ;  Ihc-rc  an?  SSdourB, 

hiyh,  with  u  sniiitl  window  above ;  a  vcran-Uh  UA  fi'«*t  wide  nins  ^pu^d  tho  whole 
buddiu^  ;  ihriv  are  six  biiye.  wide  VKntilntnm  in  the  mttt,  whirfi  i»  fnnuwl  nf  wiiod  toveiril  with 
aim.  VT  Ingli*  would  ha»e  pirfemxi  cuntinuous  vvtitilator*  ah)ng  the  whole  counc  of  the  roof, 
natt.  no  duutit,  tliii  view  i^  u^rfuctl;  current.  Lstiined,  uriiiariw,  and  cookbuiuet,  orti  at  con 
vi-Qicut  difitaticcs  in  rear  aua  to  leewarl. 
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4.  Another  ilescriptiau  of  barrack  has  been  reoenily  orected  at  somti  stations. 
TliR  barntrk  ia  two-Htoried,  and  is  siimnnided  by  a  vcmiidah ;  the  lower  strf)ry 
is  the  day,  tho  upper  the  sleeping,  i-ooni.  There  are  only  two  rows  of  l»eds. 
If;  in  ikldition  to  i1ii»,  tliis  biirraL'k  is  niitwd  from  tho  gruund,  and  if  it  is 
made  smaller,  so  as  to  hold  only  Indf  a  conii»any  (as  at  some  stations),  it  would 
seem  dit!iLult  to  devise  a  betWr  plan. 

fi.  One  or  Uvo  of  the  old  Imrraeks  in  India  have  been  ranch  praistMl  ;  and 
it  is  rvinarkabU'  thai  tlipso  are  barracks  of  tho  most  simplo  kind.  In  a  very 
useful  lk)(tk  on  the  means  of  preserving  tlift  health  of  llu'  KunijK^jin  soldier  in 
India,  iH-  Mouat,  the  Iiispector-Citiieral  of  jnils  in  liongixl,  remarks  that,  in 
Ilia  wido  oxpL'rieucL',  the  hDullhiist  barracks  ho  ever  saw  wtTc  rows  of  conmiou 
wooden  sheds,  in  Moulrnein,  in  Tmasserim.  Having  been  iiuartereil  fur  two 
years  at  lliis  station,  I  t-un  fully  coidinu  the  statement  oi'  the  healthiness  of 
those  Iwrraeks.  They  were  nievuly  ten  lung  wowlen  shoda,  one  for  a  company, 
very  rongldy  put  toyt.'tber,  an<l  mise<l  fn>m  the  grumid  fruni  :i  to  C  fci4,  and 
eurroundetl  by  a  smidl  vumndah.  The  roof  wiis  slanting,  and  wn8  covered 
men*ly  with  tlio  thin  leaf  of  the  Kipa  palm.  Tlirough  the  iiinumerablo 
crevices  in  the  walls,  and  Lhrough  tliL*  thin  roof,  air  passed  with  such  facility, 
that  ventilation  wjjs  more  fM:;rfect  than  in  any  building  I  have  ever  seen. 

To  the  eye  of  a  niau  fresh  from  India,  tliey  might  have  ajfpeareil  hardly  Kt 
ior  habitation,  and  to  be  scarcely  iit  all  shcltLred  from  ihe  sun  ;  but  they 
really  possessed  every  comhtiou  of  health.  In  the  bamboo  houses,  so  com- 
mon in  liurmah,  ventilati<in  goes  on  witli  great  facility  ;  the  wind  blows 
through  them,  but  so  chucked  and  divided  into  currents  by  tho  interwoven 
bandtoo,  ns  U)  be  almo.st  impfrceptiblo. 

It  has  been  proposed  to  adopt  a  different  style  of  building  altogetlier,  and 
to  copy  Konio  of  the  Kul>-tro|)ieal  natiijns,  wim  build  their  towns  with  narrow 
streets;  and  so  arrtuige  their  houses  as  to  have  as  much  shade  as  possibly. 
But  this  impedes  ventilation  ;  and  the  yauie  result  is  obtained  by  ob.serving 
the  rule  of  never  allowing  the  sun's  rays  to  fall  on  the  maui  wall  of  a  house.. 
t 
The  urinals,  latrines  (see  iSeweiuoe),  and  cuokliousos,  are  now  always  placed 
as  outhouscii,  at  some  short  distance,  and  connected  by  covered  ways. 

niere  is  no  doubt  of  the  excellence  of  some  of  these  jdaus  ;  but  improve- 
ments can  imquestionnbly  be  imide,  and  various  suggestions  will  bo  foiuid  in 
the  Indian  Sanitary  KepoH,  which  I  have  here  embodied. 

1.  ISizp.  of  H*fiii(f'j<. — Iflhere  are  nostrong  military  rea.<sons to tliecontmry,  it 
seems  certain  tliat  it  is  even  mure  important  in  Imlia  than  in  Kngbuid  to 
spnyul  the  men  over  the  widest  available  area,  and  not  to  place  mom  than 
lifly  men  in  a  single  block,  and  twenty-live  men  in  a  single  room.  Tlieiv  has 
been  on  objection  ruined,  that  small  detached  houses  on  the  hot  plains  of 
India,  not  having  any  large  siwice  in  sliadow,  get  ever}'^vhe^e  hoatcil  by  the 
eun's  niys,  and  ln;eome  very  hot*  Tlie  oVijuction  is  theoreliwd  ;  it  ia  the 
immense  blocks  of  masonry  used  in  the  construction  of  large  buildings  which 
are  to  be  avoided  as  much  as  ix>ssible,  since,  when  once  heated,  they  take 
honra  to  cool. 

2.  Arranfft^nent  of  IJauifCJk — Broadside  on  to  the  prevalent  M-ind,  and  dis- 
jHJsition  I'H  echelon^  as  now  adopted  in  India,  is  obviously  the  pro|*er  plan. 
The  only  exception  will  be*  when  tlnre  are  marsh  orgidly  winds  U)  be  avoided, 
mul  then  the  houses  shotdd  be  placed  eml  on  to  the  deleterious  wind  ;  and  no 
windows  nhould  open  on  that  side.  But  it  is  seldom  such  a  site  would  be 
selected  or  kept. 

3.  lirraiUh  of  Hmuffn.—  As  in  Enghmd,  it  ia  important  to  have  only  two 
rows  of  beds  in  each  house,  and  to  kevp  the  houses  under  30  feet  in  >vidth, 


BARRACKS  IN  HOT  CUMATES. 


297 


80  OB  to  permit  eirectivo  perdatioii.  A  single  veranUuL  is  as  ^oud  as  a  double 
one  in  kreping  oft*  the  direct  rays  of  the  sun  from  the  walls  ot*  tlie  liouse,  and 
two  venindahs  (one  inner,  and  one  out4.»r)  add  to  tlie  brt'iultli  to  bo  ventUated. 
The  width  of  the  verandahs  muat  be  10  to  12  fw^t  ;  and  on  the  aoutliem  and 
western  siiles  wooden  jaloueieg  may  have  to  be  placed,  so  as  to  occupy  3  or  4 
feet  at  the  upper  part  of  the  verandah. 

Verandali8  should  bo  ventilated  by  openinpjfi  at  the  highest  part,  sn  as  to 
have  a  free  movement  of  air  thixiuyh  tlieni;  this  i.s  very  imjiortaut.  If  there 
are  two  stories,  the  roof  of  the  uppei-  verandah  should  be  double. 

Materials  of  BuihUng. 

On  this  point  there  is  little  choiro,  for  ihe  risk  of  fire  renders  the  use  of 
W(m-m1  luiduairable  for  walls  and  Ti>K}t  And  yet,  apait  from  this  risk,  loosely 
joincil  wo(^h1,  or  frames  of  Iwimljix),  have  the  great  advantige  of  allowing  air  U» 
pass  throiiKh  the  walls.  Brick  or  stouo  has  thei-efure  to  1«?  used.  In  India, 
snndried  brick  (katcha)^  covenMl  with  eement,  or  faced  with  burnt  brick,  is 
otl<>n  used  ;  and  the  ivmains  of  Babylon  or  Nineveh  show  how  impt'visli;ible 
a  material  this  is  if  prnptirly  |)rotected.  It  is  said  to  be  a  cooler  material  tlian 
burnt  brick  {jmrha)^  but  it  aljsorbs  a  great  deal  of  moisture. 

Iron  iMirmcks  weiv  sent  out  fmm  Eiighind  during  llie  mutiny,  but  were  sjiid 
to  be  hot,  and  were  not  likt;d  ;  but  iron  fmnu's  have  been  nsefiilly  em- 
ploye<l,  the  intervalii  being  lillutl  uji  with  unburut  bricks.  There  is,  however, 
a  very  general  feeling  against  mdmmt  brick,  on  account  of  the  moisture  il 
absorljs  and  retains. 

CoTustrnction  of  the  Btdldhig. 

The  threo  points  to  bo  aimed  at  are  :  avoi^Uug  the  malaria  and  dampness 
4if  the  ground,  should  tliere  be  any  risk  of  this ;  insuring  coolueea ;  providing 
ventilation, 

(«.)  EntphjijinejU  of  OjM,m  Archrs  for  the  Hiiaeiiietit. — Tlio  cxtraonlinary 
diminution  in  the  risk  of  malaria  by  elevating  the,  building  only  a  few  feet 
above  the  ground,  and  allowing  a  free  current  of  air  under  the  house,  is  illus- 
truted  in  various  jmrts  of  the  world  :  along  the  lituiks  of  the  Lower  Danube, 
in  the  plains  of  Uunnahand  8iam,  &c.  liut  another  great  benefit  is  obtained  : 
dryne^is  and  free<lom  from  pent-up,  stagnant,  ami  often  styptic  massi's  of  air 
are  insured,  »o  that,  even  when  the  Hoil  is  not  distinctly  malarious,  buildings 
shonld  be  raised.  In  a  malarious  country,  the  height  of  the  ground-floor 
above  the  ground  should  Ije  8  or  10  feet;  in  non-malarious  districts  3  or  4 
feet  artj!  suHicient,  but  it  sliould  always  be  high  enough  to  be  cleaned  uosily. 

If  high  enough,  these  open  spaces  alfortl  excellent  ]tlaces  for  exorci86  during 
the  heat  of  the  sun. 

{h.)  Wai/^t. — Very  thick  trick  walls  do  not  a<Id  to  coolness  (Chovers),  but 
lieing  thorougldy  hejited  during  tlie  day,  give  out  heat  all  night.  Tlie  direct 
rays  of  the  .^un  should  not  be  allowed  to  fall  on  any  part  of  the  main  wall 
This  will  bo  found  one  of  the  most  important  rules  for  insuring  coolness. 
Double  main  walls,  with  a  wide  space  Ixitweon,  and  free  openings  above  and 
below,  so  as  to  admit  a  ctmstant  movement  of  air  between,  is  the  coolest  plan 
known.  Considering  the  excellent  ventilation  Avhich  goes  on  in  bamboo  and 
wooden  houses,  it  may  Iw  a  qucAtion  whether,  in  the  Mann  parta  of  India, 
the  Walls  might  not  be  wade  iis  far  iis  possible  pernieaVde ;  at  any  rate,  above 
the  hoa*l8  f«f  the  men.  Wliitening  the  outsitU)  walls  reHects  tha  hejit,  but  is 
dazzling  to  the  eyes  ;  almont  as  gooil  retli<ettou,  an<l  much  less  dazzling,  is 
obtaincnl  by  using  a  slight  amount  of  yellow  or  light  blue  colour  in  the  ctment 
or  lime- wash. 
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(c.)  F/ffnr8, — T]w  malyrialsat  proseut  used  are  liaj,'8t<jmi«  (in  li<'ii;^nil),  n\niv>i 
(m  aomt*  Ijarrarks  in  IHb  Punjali),  j^rtninstdne  (in  B»>ine  ^Imlma  ImiTiickH), 
tiloe,  Ijricka  phicfvl  oti  einl  ami  fovi-nnl  with  fnin;mte,  poiuiiU*«l  ]>iic'k  aiui 
limt)  beaU'ii  lut**  a  Holiil  concrete  an«l  plastei-cd  with  Him*,  hrokon  iKHlulatod 
liraestono  or  kuukur  (in  jtlaoes  whero  the  masses  of  kunkur  are  fauud,  u.s  in 
lieujL^),  oapluilt-e,  pitch,  uud  wind,  woud  (Clifvcrs),  Of  thest'  variouri  mul«- 
rials,  the  asphalts  gets  siM't  and  is  tilije<;tii)ria}th' ;  the  cements  an«l  kiuikur 
wwLi-  int')  hides,  iimduct?  du^t,  and  have  heun  8U])pnsed  U-t  ctiuse  ophthahnia 
(CliPivors) ;  w(«kI  is  liaVtle  to  attaL-ks  of  white  unta,  &c. 

On  tlie  whnio,  it  would  seem  tliat  j^ooil  wood  (if  there  he  a  spac©  below  the 
liarracks)  with  Itriok  Hnpports  is  the  best,  and  after  this  tiles. 

{(L)  RfU'ftf. — Duuble-rofjts  nru  now  usually  ern[>loyed,  and  aro  made  slant- 
inj^,  and  not  terraced.  The  terraced  roofs,  if  made  sinj^le  (/.?.'.,  with  battens 
on  the  j«>ist8  eovere<l  with  kunkur),  cdinluct  heat  too  fivoly  ;  but  if  niadu 
double,  with  a  good  cunxjiit  of  air,  tliere  13  iu\  adviuitage  in  giving  a  pronieuadu 
to  the  men,  and  also,  at  some  seasons  of  the  year,  the  roof  may  be  moat  advan- 
lagconsly  used  as  a  sloeping-phue, 

Th«  sloping  roofs  arii  >K'.tt4.'r  tulaptod  for  ventilation.  Tlu5  onolMt  roof  is 
inailo  of  tliatch,  covered  with  tiles  ;  it  would  be  t;cK>leV  still  if  the  thatch  wem 
outside  ;  but  tliatch  is  dangerous  on  account  of  tire,  and  harbours  vcmnn  and 
insects.  If  there  is  a  g^^od  space  Ijctween  tliu  two  rocifs  {'1  feet),  and  if  there 
aro  Hurticient  openings  to  i>ennit  a  good  cmTent  of  ail*,  perhaps  two  tile  roofs 
would  be  :i3  cool  as  any. 

It  has  been  suggestwi  by  Julius  Jeffries  to  have  the  oute,r  I'oof  matle  of  a 
|Mdishe<l  metnl  (tin),  to  retlect  tlie  heat.  In  Canada  tin  is  Wi^iiiX.  In  the 
Crimean  AVnr  the  ro!)f*>  of  lu-ukini  l[ospiUd,on  the  l*tinljuielle.s  were  coveretl 
with  poliwhi'd  lin  ;  it  was  Ibuiiil,  Imwi.'vor,  soniewluit  dillienlt  to  place  it  wj  as 
to  exclude  rain,  and  the  surface  sotm  In't-amo  UirniKhed.  The  thermouietric 
expisriments  did  not  show  u  greater  hy^seiiing  ni  heat  than  ^^  Fahr.  Iwluw 
houst^  not  tin  ciwteil. 

((?.)  Ihnir}*  ami  IVtmlofPit. — These  are  now  always  mado  very  numeroos,  and 
opposite  each  other,  s(»  as  to  permit  perfect  perflation.  The  official  "  Sugges- 
tions" onb'i'  one  window  for  every  two  betls.  Five  doors  are  reconnnejided 
for  each  room  of  tweiity-Hve  njen  ;  and  Norman  ( 'hevera  gives  a  good  nile  : 
A  light  j»Iai!tiil  in  the  eentre  at  night  should  Ijc  seen  »tn  all  sides.  IJpjK'r  sis 
well  JLs  lowiT  windows — a  clerestory,  in  fact — are  naful ;  the  lower  windows 
shoiUd  thiMi  open  to  the  gntuml.  In  most  of  the  stations  in  northern  India 
tlie  windows  must  l>e  glazed. 

The  committee  ap|H)iiited  to  cany  out  the  snggestiitns  of  the  Indian  »Sani- 
tary  CommisHion  have  ^ecoIU!uende^l  tlmt  each  window  8hould  tonsist  of  two 
parts — the  npiH'i'  jtoition,  about  2  fei-t  in  depth.  Iwing  hinged  on  its  lower  eilgo 
to  fall  inwaiils,  so  a.-*  to  direct  the  umruuts  uf  air  towanJa  the  ceiling  of  tbo 
room. 

Vvntihdion  of  Tropical  BanttH-t*. 

K  bnmicks  aro  not  made  too  broad,  and  are  iiTOjwrly  placed,  the  same  prin- 
ciples of  veTitilation  may  be  applied  to  them  as  to  barracks  at  home.  The 
porHation  of  thi'  wiuil  ehonid  be  obt^iiiied  as  frwly  as  |Hj8siblo.  Tlie  numt^ons 
doors  and  windows,  however,  render  it  unnecessary  to  im>vide  siwcial  inlets; 
outlets  shouKi,  08  at  home,  be  at  the  Ujj)  of  the  room,  either  along  the  ridge, 
or  if  of  shafts,  they  shituld  be  carried  up  some  distaneo  ;  if  they  are  made  of 
masonry,  and  |>jiinted  black,  the  sun's  rays  will  eauHe  a  goo<l  ui>-rura'nt,  Tlie 
areaof  the  sliafL'*  iaonlered  (*' Suggestions,"  p.  22)  to  Ik?  1  mpiaiv  inch  to  every 
15  ur  20  cubic  feet,  with  louvn.«  above  and  inverted  louvres  below.     In  the 
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lower  rDoms  theau  shafU  uK*  to  bt«  built  in  lli»  wall»  ;  iu  Uio  uppur  roouiH  to 
be  ill  tlic  centre. 

Iu  many  Jiorte  of  Indiiif  however,  at  jmrticular  tiraos  of  the  year,  tho  air 
\a  })'ith  hot  niitl  Rtngtiiint  ;  in  8ii(>h  stiitions  aHificiiil  vt'ntihitioii  niiist  l>o 
emplnynd,  an<l  the  iorciiig  m  of  liir  otters  grwiter  JuiviintftgeH  tlion  the  method 
by  rtsB])! ration.  The  wheel  of  l>e«ij!;ulier8  was  intiwlnee)!  into  India  many 
y«ips  ago  by  Dr  Itimkiue,  an<l,  umkr  the  niune  of  *'  Tliennanti«]<»te,*'  is  fre- 
quently used  in  private  Louses  and  lnps|iilals.  Wheels  may  lx»  used  of  a 
largt^r  kind,  and  driven  by  horsea  or  buHwks,  or  steiUii  or  watt^r-power.  Tho 
gruiiL  ml  vantage  is  that  the  air  can  be  taken  through  a  1  iinnel,  and  coolwl  cither 
by  the  cooler  cartli  or  by  eviiiKiration  (sno  ('ooling  of  Air). 

An  Aruott's  pumj),  made  as  large  as  a  man  can  easily  work,  wiU  be  found 
to  be  eheajHT,  and  as  gootl  as  the  thermnntidote. 

The  coiiiiiion  pimknh  is  a  ventilator,  as  it  displiices  masses  of  air;  the 
waves  pass  far  beyond  the  building,  and  are  replacetl  by  fresh  waves  entering 
in.  An  improved  punkidi,  worked  by  horse  or  bidlock,  and  snpplieil  with 
water  for  evajiomtion,  was  tlevised  )ty  the  Lite  Mr  Mooreorn  of  the  52d  Ki'gi- 
ment ;  it  is  described  and  li<;iired  in  the  Report  of  tlin  Indian  Sanitary  Com- 
mission, and  would  seem  likely  to  bo  a  very  useful  inodilication  of  the  common 
pun  kail. 

Ventilation  in  moat  porta  of  India  must  be  combined  with  plans  for  cooling, 
and  often  moistening  the  air. 

CfM)lut'j  it/  Air. — When  the  air  is  dry, ».«.,  when  the  relative  humidity  is 
low,  there  is  no  diHiculty  iu  eooling  the  air  to  almost  any  extent.  If  the  air 
l>e  moving,  tliw  is  still  easier.  The  evaporation  of  water  is  the  great  cooling 
agency,  A  drop  of  water,  in  evaporating,  absorbs  as  much  heat  as  would  raise 
U07  e<jual  drops  I"  Fahr.,  or  in  other  words,  tho  evaporation  of  a  gallon  of 
wihtdr  absorbs  as  much  htvit  from  the  air  as  woidd  raise  4^  gallons  of  wat«tr 
fiom  zero  to  tlie  Ixiiling  point.  As  the  8|^tecilic  heat  of  an  wiujil  weight  of  air 
is  \  that  of  water,  it  follows  that  the  evajHiration  of  1  gallon  or  10  lb  nf  water 
will  coi>\  (10  x-ix  yG7)  38,C8a  lb  of  air,  or  477,037  rubie  feet  of  air  1"  Kahr.; 
or,  to  put  it  in  another  way,  the  evajwration  of  1  gallon  of  wiitvr  will  reduce 
y 0,2 10  cubic  feet  of  air  from  80'^  to  00"^  Fahr.  In  India  the  temperature  of 
a  hot,  dry  wind  is  often  reduced  l.V  io  20°  by  blowing  thmugh  a  wot  kuskiw 
tattie  ;  but  merely  sprinkling  water  on  the  floors  will  have  a  perceptible  elfect 
on  the  tiiniimmture. 

When  the  air  is  stigtiant,  cotjling  is  less  easy.  In  India  it  is  often  attempted, 
iii  a  still  aLmosiihere,  to  insure  coolness  by  creating  cum^nts  of  air  either  by 
the  simple  punkah  or  by  thunnantidotes  ;  theao  act  by  increasing  evajjoration 
trtiUi  the  body,  and  they  certainly  do  away  with  the  ojiitre^siveness  of  a  still 
atmofljthiTf.  hnl  evaporation  of  water  must  be  also  employed,  as  in  Captain 
Moorsom's  piinkah  ju.st  referred  to,  or  in  some  other  way. 

In  the  auMi  of  a  therraantidote,  or  Aniott  pump,  tlun,  wet  cloths  suspended 
in  a  short  disoharge-lulw,  or  ice  suspendwl  in  it,  or  ii  bottle  containing  a  freez- 
ing mixture,  and  with  a  wut  surlace,  will  answer  wjually  wi-lb 

When  water  is  abundant,  other  contrivancea  may  '*«  employed.  A  little 
ijistrumeat  is  now  u-st^d  in  modi<.'ine,  by  nuiins  of  which  wati^r  is  subjected  to 
great  |ireA9ure  by  means  of  a  pumji  which  comph^sses  air  in  a  glolje.  When 
A  atoiM:oi;k  is  turiie<l,  the  water  is  foacd  out  with  such  velocity  as  to  br  eon- 
verted  into  the  finest  spmy.  It  is,  so  to  siKjak,  pulverir^od.  Now,  nothing 
could  b«  better  adapt*jd  fur  evaporation  than  to  interiKwe,  in  tho  way  of  a  dry 
current  of  air,  water  thus  lim-ly  divided.  <_>r  tlie  bcaiitifidsliwl-wutfr  fountains 
iifle<I  to  wash  air  for  ventilation  might  bo  eiii[»loyiMl.  In  the  ohl  litiman,  and 
some  Italian  houses,  cooluosawus  obtaineil  by  a  fountjun  in  theeeulrul  e<mri  ; 
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L  whoro  it  can  be  done,  the  more  commou  employmcut  of  fountains  in  the 

ISC18  in  the  hot  parts  of  India  may  lie  suggested. 

Cooling  is  then  easy  when  the  air  in  dry,  or  is  not  moister  than  70  per  cent, 
of  saturation  ;  hut  wlien  the  air  is  very  moist,  aud  ahuost  salumte<l,  as  is  often 
the  case,  for  example,  in  Lower  Scindo,  and  is  at  the  same  time  still,  evapora- 
tion is  vt:ry  slow.  AViiat  can  be  done  I  Of  course  the  air  must  he  set  In 
motiou  by  uieehaiiical  means.  Hut  how  is  it  to  bc^  cooled  1  Two  plana  suggest 
tliemsulves — taking  tlie  air  through  a  deep  tunnel,  and  the  emplojouent  of 
ico. 

The  tunnel  plan  was  tried,  I  believe,  some  years  ago  at  Agra,  and  was  not 
woli  thought  ot  liut  everything  depends  on  the  mode  of  making  the  tunnel. 
It  must  l>e  dei'p  enough  to  get  into  a  cold  stratum  of  earth. 

Thr  Cliines^e,  in  the  noitlt  i>f  Chiiui,  Huspeml  tump»  of  iue  in  their  rooms 
duping  the  summer  ;  but  this  scorns  a  wasteful  ydan.  Ice  in  tunnels  would 
have  a  much  greater  effect.  If  the  ico  cannot  be  obtained,  freezing  mixtures 
might  possibly  Ihj  used,  if  the  expense  ia  nt«t  a  bar. 

Ahlutiott  Ittumm. — In  India,  every  private  house,  and  almost  every  room 
in  a  hoiLse,  belonging  to  a  Europeiin,  luis  its  bath  n torn.  Aud  not  only  the 
luxury,  but  tlie  benefit  is  so  gn'at,  that  bath-room.^  slmuld  Ik?  eoupiidertMl 
esseulial  to  every  barmck.  For  thu  usual  purposes  of  jibiutioti,  the  plan  now 
used  on  home  st^rvici'  is  the  best;  but  it  should  be  suppkiuont^Ml  by  shower- 
batli3.  In  order  tliat  these  sludl  be  eiHeiently  given,  the  old  plan  of  cairyiJig 
water  by  hand  must  bo  given  up;  shower-baths  for  a  regiment  could  never 
bo  providLnl  in  thw  way  ;  water  in  largo  <piantity  must  be  laid  on  in  ]>iii»'s, 
and  cisterns  at  the  top  of  every  barrack  fsliuuld  feud  the  ablutiun  rooms,  au'l 
HUpply  Witter  for  tho  ininals.  At  least  fnim  12  to  IS  guUoiis  daily  shuuld  be 
allowed  |ier  heiid  for  whower  baths  alone,  aud,  ii'  iKiasibh-,  moix*  than  this,  us 
geuL'ral  baths  8h<iahl  l)e  also  pmvided.  So  essential  must  baths  be  consideivd 
for  health,  tliat  a  large  8Uj>ply  of"  water  should  be  eiiusidered  a  necessary  con- 
dition in  the  choice  of  site.  T!ie  dis|w»sal  of  the  water  after  use  is  a  ([Uesti<»n 
fur  the  ongineer ;  but  it  must  not  be  permitted  to  sttak  into  the  ground  near 
tlie  barmrks  ;  it  might  seem  superllunn.s  to  notice  tliis,  if  the  custom  of  nUow 
ing  the  ablution  water  to  nm  under  the  houses  did  not  prL'V;dl  at  some  sUitions. 

Urinnh. — L'rine  tubs  itre  still  used  in  many  of  the  barracks  in  India,  liut 
their  use  should  bt-  discontinued  ns  soon  as  possiblu.  Kva]H>ration  is  rapid, 
and  deeompositiun  siwn  sets  in.  Several  army  surgeons  havu  pointed  out  thai 
the  almos]du're  is  greatly  contamiuateil  in  this  way,  and  some  havy  considenMJ 
that  aHectiouH  of  the  eyes  are  pr^jdncxnl  by  the  ammoniacal  fumes.  lv»rtlierr 
ware  or  slate  urinalrf  should  ho  used,  with  water  rui»ning  Ihrougli  them  :  and 
if  tliere  are  no  drains  to  carry  olf  the  urine,  a  zinc  pipe  may  be  laid  insiilc 
the  buihiing,  anil  open  into  a  tub  Imlow,  which  Hluaild  be  emptiiMl  daily. 

Tlie  War-oflice  Committtie,  in  their  "Suggestions"  (p.  2-1),  recommended 
Mr  Jennings  urinal,  whicli  consists  of  a  luisin,  valve,  and  syphon-tnip,  sup- 
plit^l  with  water.  It  is  (Ic/mod  and  filled  by  raising  th<;  liandle.  Aa  already 
notici'd  iji  the  Home  liuracks,  the  suggestion  of  a  small  watei^tap  above,  to 
liUow  the  moans  of  ablution^  sooxns  an  excoUont  ono. 


SECTION   II. 

WOODEN  HUTS. 

Of  late  years  the  use  of  womU-n  huta,  Wli  in  pence  and  war,  has  givatl^ 
extended  in  seveml  of  the  Kuropean  armies,  In  pejice»  their  lirst  coat  it 
snnUI,  aud  they  are  very  healthy.     In  war,  they  atl'ord  the  means  of  hoiis 
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ing  an  smay  expeditiously,  and  aru  bettor  ada|itotl  for  winter  (juarters  than 
t4'nta. 

Th4?  healthiness  of  wo*x!f  n  hnts  dmihtless  depends  on  the  free  Tf^ntilation  ; 
when  siii^le-taflL'd,  Uk»  wind  blows  tlinnijs'li  thnni ;  and  even  whon  double 
cAfttfd,  that*'  \a  gt'iii'mlly  ^'ood  ntof  and  gabli*  ventilation. 

NuiucHJus  iHitU'niH  cif  hiita  liavu  lK>(*n  ukihI  in  uiir  owii  and  other  armies, 
fmm  eninll  hoiisos  holiiin^ six  men,  to  tha  luiye  hoiis«'S  desii,aied  by  Mr  Bninel 
f(ir  Rt'ukioi  HosjjitAl,  and  M'hicb  were  ^5  feet  high  in  the  centre,  12  feet  at 
the  cavoA,  ami  hold  50  men.  In  the  Crimea  the  most  usual  sizes  wore  for 
12,  18,  and  24  men. 

In  amuiging  lines  of  huts,  as  mueh  external  ventilation  and  sunlight  must 
be  .'^eourwl  an  po*wiJile  for  every  hut  According;  t^  circum^tjincej*,  tlie  arrange- 
ment in  lines,  or  en  /•cMrm,  &c.,  must  be  adopU'd, 

In  time  of  peAce,  huts  are  sure  to  be  put  up  well ;  to  bo  properly  under- 
pinned ;  on  a  drained  site,  and  well  warmed. 


War  mu. 

In  the  putting  up  of  huts  in  time  of  war,  when  everything  is  done  more 
roughly,  the  foUowinj;  |»oinU  should  bo  attended  to  : — 

iJo  not  e.xeavat*!  grtmnd,  if  |Mwwible ;  and  never  pile  earth  against  thesidoa 

{ti,)  yitxtr, — Wiunever  jiracticalile,  underpin  the  joists,  so  as  t(i  jjjet  a  I'ur- 
rent  of  air  under  the  lloor.  Arrange  for  the  drainage  undemeatlj,  so  tlmt 
watfir  may  not  He  umlerneath,  but  may  be  earried  bj-  a  Hurface  drain  at  iine« 
U»  un  out*>id<.'  drain.  If  tliu  floor  is  entirely  of  wooil,  have  it  scrovi-ed,  and  not 
naileil  down,  8<j  thai  ihe  boards  m:iy  be  taken  up,  and  ihn  s[mee  below  cleaned. 
If  the  Bi<les  are  of  planks,  and  the  cuutre  of  euiih,  pave  the  centre  with  small 
stones,  if  they  can  be  gnt,  so  that  it  may  be  swept.  If  this  cannot  be  done, 
remove  a  little  of  the  surface  e^rth  every  now  and  then,  and  put  clean  sand  or 
gravel  down. 

(A.)  Si'hji. — If  the  sides  aro  double,  leave  out  a  plonk  at  the  bottom  of  th« 
outside,  and  at  tin;  top  of  tlio  inner  lining.  If  the  siilcs  are  single,  make 
oblique  ofienings  fur  ventilation  above  the  men's  heads,  with  wooden  flaps 
tolling  inwards,  and  cajjable  of  being  pidled  more  or  less  up,  and  enchising 
the  oyiening.  Place  a  plank  obliiiuely  along  tlie  iMittom  at  tlie  outside,  to 
thmw  the  drip  from  the  roof  outwanls,  so  that  the  water  may  not  sink  uniler 
the  huuwfi.     WTiitcwash  Iwth  the  inside  and  outside  of  the  planks. 

(f-.)  Hoof. — Arrange  for  ridge  ventilation.  If  felt  is  used,  let  the  strips 
run  along  the  sides,  and  not  over  the  ridge,  and 
U'giiuiingat  the  bottom,  so  that  each  successive 
strip  may  imbricate  over  the  one  below  it ;  use 
no  nails,  but  place  thin  strips  of  boanl  across 
the  Dtrijis  from  tlie  ridge  downwards,  to  hold 
the  felt  down. 

Warrning. — In  cold  countries,  if  stoves  ore 
provided,  pkce  them  at  one  end,  and  let  the 
ehimney  run  horizontilly  along  above  the  tie- 
U'ams,  to  the  other  end,  ami  op(*n  at  the  gable ; 
in  tliis  way,  the  heat  is  economisetl :  or  put  a 
casuig  of  wood  round  the  stove,  except  in  front,  and  allow  fresh  air  to  pass 
between  the  i*tove  and  casing.  If  no  stoves  are  provideil,  and  a  fireplace  is 
made  with  sttme,  it  shituld  be  put  at  one  end,  and  n  wtHMlen  trough  running 
out  at  the  gable  be  used  as  a  chimney.  If  a  good  bromi  slab  of  stone  can  be 
ol>iainp(|  for  a  hearth-stone,  dig  a  trench  under  the  "boards  and  lead  the  air 
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from  outeitle  untlvr  the  heortli-stoue,  and  provido  an  opening  at  the  other  side 
of  the  etone.     In  thin  way  th**  ent«ririg  air  is  wamiwl. 

Trcuchoij  should  bu  curribd  round  huU  as  in  the  case  of  tents. 

Cati^'jt  of  Uuhmlthtnestf  of  Wooden  Hut». 

1.  Dampncstt  from  (rrnuntl,  Karih  wjaimsl  Wafim^  ijr. — Dmin  welL  Cut 
away  ground  fr<ini  outride  ;  have  j^oud  trenches  round,  \y\t\\  a  )j;o<.h1  falL 

2.  Stilniftt iiir/t  fufhrti/nj  nn'Mr  Ff^tofit, — Liiok  wuU  to  thia  as  u  common 
rause  of  unhealthmems. 

3.  iCnrth  rnuini  Huh  mhvmted  mth  Refuae^  Urhw,  ij"*?. — Krery  iiuw  and 
then  ch'ur  away  tlio  fiurfiwc  t^artli,  and  rt*[>laeo  it  with  cloan  dry  earth. 

4.  V'vntil'itinn  IkuI  fnjni  hi\y  ft^w  ivju'iunj^s. 

5.  C/jW.—  IksU(»  extra  clotliew,  if  adilitionjU  fuel  wmriot  bo  obtaiuLnL  See 
thnt  the  greatest  effect  is  obtjunud  fn^m  tliti  fuel ;  but  ilo  not,  if  it  can  |»osaibly 
bu  liel{)ed,  close  the  voutilatora. 


SECTION  IIL 
TENTS  AND   CAMPS. 

Sub-Section  I. — ^Tents. 

In  tiinperate  climates,  no  unuy  has  ever  Iwen  ixble  to  war  withont  tents  ; 
and  tl»e  iinjHirlance  of  providing  j^ood  tiMtts  ia  obvious. 

A  K'>"d  tc'tit  should  Ix'  light,  su  that  it  may  }>e  easily  transported,  readily 
and  tirmly  pikhed,  iind  eaaily  taken  down.  It  should  completely  protect 
fi'fini  weuthi^r,  Kl^  well  voutilativl,  and  dui-able. 

It  is  pcrft^ctly  wisy  to  devise  a  tent  with  some  of  these  charocteristice,  hut 
not  to  onmbiuu  llieni  all. 

The  tente  used  in  our  anuy  are  as  follows : — 

Home  Service, 

Th«y  lirlf-Tt-ni. — A  round  l*nt  with  sides  straight  to  1  or  3  foet  high,  nnd 
then  slanting  to  a  rentral  pole.  I>iaiueter  of  base,  14  feet;  hci^dit,  10  ferl; 
jirea  ttf  biwe,  ir>4  s<[uan'  Uvi;  cubit"  space,  513  feet ;  weight, wln-n  ih'y,*alHuit 
65  to  70  lb.  The  C4invas  of  tlu'  new  pattern  is  made  of  coiton  m-  linen.  The 
rope«  nxleud  abotit  l\  feet  nil  around.  It  holds  from  twelve  t^  sixteen  men  ; 
and  in  war  tirue,  even  eighteen  have  lieen  in  one  tent.  The  men  lie  with 
their  feet  iowanls  the  iM>le,  their  heads  to  the  canvas.  "With  eighteen  men, 
the  men's  shoulders  touch.  Formerly,  there  was  im  rittcmpt  at  vcntibitiou  ; 
but  now,  a  few  holes  are  made  in  tlio  canvas  near  the  \)i*\v.  Ventilation, 
however,  is  moat  imperfectf  Ilr  IMfe  (of  the  Army  Medical  School),  who 
has  carefully  examined  this  point,  linds  the  holes  so  smidl,  thai  the  move- 
ment of  air  is  almost  im|x?reeptible.  There  is  little  ventilation  through  the 
canvas,  and  none  at  nil  when  it  is  wet  with  dew.  Tlie  Ixdl-teut  is  in  idl  re- 
Bpeiits,  except  weight,  a  rtule  and  impnTfecL  contrivance.  It  bet'oiiies  exces- 
sively hot ;  and  the  atmosphere  in  tlm  middle  of  the  day  is  nmst  oi)pre8sive. 
Wlien  pitched,  as  usual,  witlumt  any  persons  in  it,  the  air  in  a  few  hours 
loses  its  freshness,  and  is  close  and  unpleasant  when  the  tent  is  enlere<I, 

77(«  Ilotfj/itnf  M'injutw — Tliis  tent  is  two-poleil,  with  doidile  canv«s.  It  is 
made  of  a  lower,  almost  quadrangular  part,  and  an  upper  part,  sloping  from 

*  CompIHa  wetfci&fr  of  «  t«nt  adds  fVom  30  to  40  per  cent,  to  the  weight, 
t  Dwrmck  Improvement  Report,  p.  170. 
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lliu  top  of  Urn  stmight  j>oriuiu  tu  tlii^  ritlgu.  Lt'Ugth,  33  foot;  br^iith,  12 
feet  (u]j  til  5  ft'ot  in  heij^ht,  ami  lw«<'!ui»j4  alHivv) ;  liL'i)i;lit,  5  ftH-t  t<»  tht*  lop  of 
Uie  fitniight  |«irt.,  aiul  7  I'lxnu  this  to  U»*  ridge,  making  12  from  ground  to 
rid^e  ;  arwi  of  ground,  ^\i(\  fi^piaiv  fcot ;  total  cubical  space  (reckoning  the 
lower  part  as  a  iiuadnngK',  and  the  upp<T  part  its  a  triangle),  3366  foot 

It  is  intondiMi  fur  sick,  and  can  ttccommodatc  ton  mon  well  ;  eighteen  is 
the  rt'gulation,  and  twmUy-four  men  have  hc^'n  put  in  it ;  but  this  civAvds;  it 
extre.niL'Iy.  A  largt*  (lap  at  the  top  cttn  bo  opomul  lur  ventilation,  ami  the  lly 
can  W  raised.  Ita  weight  (including  the  valise)  is  about  fiOO  lb.  An  india- 
ruldier  aliwl  in  now  supplied,  to  put  *m  the  gMund.  and  tliis  Aveighs  l-tr)Ib. 

It  is  a  gootl  tont  when  care  is  taken  with  venlilntion  ;  bnt  tliere  should  bft 
a,  way  of  raisuig  one  whole  side,  so  as  to  expose  every  part  of  the  tent. 

Offirerfi'  Trntft. — Small  and  birge  maniuee^  an:  alUtwed.  Each  Held-oflicer, 
and  captain,  and  every  two  subiiltenia,  have  one  tent. 

On  Tiulktn  Serrlet\ 

The  teni<i  for  Europeans  aro  marquees,  with  two  poles  and  ridge,  double 
fly.  Length,  21  feet;  breadth,  15;  height  to  inner  Hy,  10  feet  3  inches; 
and  outer  lly,  11  feet  9  inches.  Tweuty-livc  infiuitrj'  are  accommodated  with 
85  cvihic  feet  jier  man  ;  or  twenty  cavalry  Avitli  saddles,  with  100  cubic  feet. 

The  tents  for  native«  have  a  single  My.  Length,  22  feet;  bn-adth,  12; 
height  of  pole,  10  feet ;  to  accommoilato  twenty  cavalry,  ortwenty-tive  inliintry. 

hWneh  Tt*iih. — In  the  French  army,  two  chief  kinds  of  soldiers*  tents  aro 
ustnl. 

1.  Tl)o  U'nld  d'ahn\  or  shellf^r-tent  of  lieinpea  canvas,  is  inbuded  fur  tbreo 
or  four  men.  Each  man  carries  one-tliird  or  one-fourth  of  the  ieiU,  and  a 
Rtick  ;  the  weight  of  the  two  lieing  3  lb.  The  canvas  he  carries  ser\'es  him 
for  a  covering  while  marching  ;  or  he  con  form  it  into  a  bag  into  which  he  mn 
crenp.  Each  sheet  is  5  feet  8  inches  long,  and  5  feet  3  inches  broad ;  the 
stick  is  4  feet  4  inches  long,  and  U  inch  in  diameter.  When  the  tent  is 
pitched,  the  three  men  can  creep  inside,  and  have  as  much  space  and  as  good 
ventilatirm  as  the  English  soldier  in  the  bell-ti^nt.  This  sort  of  tent  has  the 
great  ailviuitage  of  giving  prntoetitin  during  the  mandi,  and  immediat^^  cover 
when  the  march  \a  over.  The  numlier  of  baggage  animals  for  the  omiy  is  also 
greatly  lessened. 

Somo  of  the  French  fnttes  ftabrt  are  inteji<led  for  four  or  six  men ;  the 
length  is  6i  fw.t,  the  heiglit,  Z\  ;  it  is  carrie^l  by  three  or  fourmen.  Tlie  total 
weight  t}T  the  tent  is  from  GA  to  8^  lb. 

2.  Trtitf  tie  Tn/ttpfi. — This  is  a  two-poled  tent,  with  n  connpcting  riilge- 
lK)le.  It  Ls  19J  feet  long,  by  13  or  14  wide,  and  10  Ijigli ;  the  gi-ound  area 
is  2.^3'5  square  feet.  It  is  intended  for  sixteen  men.  There  are  two  openings 
in  the  centre,  "which  can  bo  held  out  by  poU«,  each  fi  feet  in  length,  or  closed 
at  pleasure,  l^tween  the  poles,  at  the  height  of  6  feet,  there  is  a  jierforated 
wooden  plank,  on  which  articles  are  placod,  or  from  which  they  hang.  The 
total  weight  is  143*5  lb  avoir. 

3.  Two  conical  tents  are  also  Boraetimefi  used,  liko  the  Engliyh  Ixdl-tent ; 
one  {tenle  ronique)  a  cone,  and  the  other  having  an  upright  wall  16  inches 
high,  and  then  being  conical  above  Ucitta  convpi*'  a  mxtniUh),  'lliis  last  t«nt 
is  ventilat.e4  at  the  top  ;  a  galvanisecl  iron  ring,  12  inches  in  diamet*?r,  receives 
the  canvas,  wliich  is  stowed  round  it.  An  opening  is  thus  left  of  1 13  square 
inches,  which  ojin  be  closed  by  a  wooden  top  which  rests  on  the  top  of  the 
pole,  and  is  buckled  to  the  ring.     Each  tent  holds  twenty  men. 

PptMgian  TVn/. — ^This  is  a  conical  tent,  with  a  single  pole,  like  the  bdl-tent 
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of  the  English  army  ;  it  is  14  feet  dinni(*tor,  the  pole  11§  feet  high  ;  it  holds 
fifteen  to  eighteen  men,  and  weighs  80  %  avoir. 

Pnwnftn  IftuqiUal  Tonf^t. — The  ^>unt  1  ttof»r  of  the  tent  is  a  rectangle  62  feet 
long  and  24  broad ;  the  tent  is  16  fwt  liij^h  ;  thnn*  are  6  or  8  poles ;  the  area 
is  14H8  w^iuire  feet.  It  isdividiHl  into  three  |)art«  :  a  central,  52  feel  long  and 
24  broad  (  ^  1 248  square  feet),  f(ir  the  sick,  and  two  n-Kinis,  each  5  feet  long  and 
24  hroiid,  for  atU'ndauiU,  ut<'nsils,  A:c.  Each  tent  could  contain  20  to  22  bods, 
but  oidy  12  patiimts  are  jihieed  in  it.  It  atands  on  an  arcii  of  80  feet  by  *10. 
Since  18fi2  the  Pnisaians  havt?  treated  many  of  the  worst  cases  under  such 
tents  during  tlie  summer.  The  aime  practice  has  been  adopted  in  the  Austrian 
array  for  twelve  years  past 

The  Prussian  hospital  lent  appears  to  be  excellent,  and  superior  to  the  Eng- 
lisJi  marquee. 

Nortfwrtt  Ameri^nn  TenU. — At  the  commencement  of  the  civil  war  the  Sibley 
tent  was  much  used.  It  is  conical,  18  feet  in  diamet^ir,  and  1 3  feet  high,  with 
an  opening  for  ventilrttion,  iind  gives  1 102  cubic  feet ;  often  tiventy  or  twenty- 
two  men  were  held  by  ono  tent^  Rcll  and  wedgo-ahapeiJ  tents  were  also  used  ; 
the  latter  was  G  feet  10  inches  long,  8  feet  4  inches  broad,  and  6  feet  10  inches 
]iigh,  with  a  cubic  si)ace  of  19-1  feet.      It  held  nix  men. 

TliCHe  tents,  however,  did  not  answer  j  the  vintilation  was  most  imperfect, 
and  in  the  munmer  of  1802  ponchos  and  RheUnr-t^ntH  were  issued,  which  in 
the  onny  of  the  Potomac  have  Huperseded  tlie  old  tents.*  The  poncho  is  a 
piece  of  oilcloth  with  a  sht  in  the  centre,  through  which  the  head  is  put ;  two 
ponchoB  can  form  a  shelter  tent.  The  anny  of  the  Potomac  spent  the  winter 
in  irnprovi^i'd  Imts  of  logs  or  mud,  with  the  ahclU^r-tont  for  the  roof. 

Th>^  lart;Ltr  tents  are»  howeverj  still  used  for  atationary  commands,  and  for 
liospiUd  purposes. 

Oiiirr  rinns, — A  very  greM  nuiiibi-r  of  ditferent  kinds  of  tents  are  empK>yed 
by  diffeiN'nt  nntionH,  and  mnny  plans  have  been  pi-ojMweil  of  lute  yimrs.t  Of 
these,  l'Mgington'8  sipiaro  military  tent,  and  Turner's  and  Khodes'  tents,  are  the 
best.  The  (tret  ie  a  aingle-imled  pyramidal  tent,  with  a  second  pole  to  sustain 
the  entmnc^^  flap  ;  it  is  13  feet  «quan>,  and  will  hold  sixteen  men.  There  are 
ventilating  holes  through  the  canvas  at  the  toj),  protectcnl  by  canvas.  It 
weighs  UO  Hi. 

Tunier's  tents  are  conical  and  oblong ;  the  pole  is  hollow  iron,  and  is  sup- 
ported in  a  tripod,  below  which  a  stovo  can  be  placed,  to  which  the  pole 
serves  as  a  chimney.  Instead  of  ropes,  galvanise<l  wire  antl  iron  pegs  are 
used,  and  wire  ropes  running  from  the  polo  to  the  cipcumferencit  are  useil  to 
sustain  hammocks,  and  eo  raise  the  men  from  the  ground.  A  tent  for  eighteen 
men  weighs  300  Bb,  Turner's  hospital  tent  is  00  feet  long,  29  wide,  and  18  liigh, 
and  weigli.**  89G  lb. J  A  great  ailvantage  of  these  and  similar  tents  is  that  a 
stovo  can  bo  easily  ust;d,  and  there  is  pretty  good  ventilation  thi>jugh  the 
hollow  i>ole.     The  raising  the  men  otf  the  gToun<l  is  also  a  great  advantage. 

Major  Pliodes'  tent  is  a  curvilinear  octagon,  which  is  rrmdo  up  by  a  frame 
of  stout  ash  or  Ijomboo  ribs,  which  arc  stuck  into  the  grouml,  passing  tlirough 
a  double-twisted  rope  near  the  ground,  and  bent  into  the  centre,  where  they 
meet  in  a  wooden  head  htte<l  "witli  iron  sockets,  to  receive  tlie  emls  of  the 
rilw.  Tlie  framework  is  not  utxlike  an  open  umbrella.  The  rope  through 
which  the  ribs  pass  is  well  pegged  to  the  ground,  and  there  are  also  outside 
storm  ropes,  so  that,  both  from  the  shape  of  the  tent  and  its  tics,  no  stt»rm  can 


•  Woo<!wa^!.  "  Outlm«!  of  Ibt-  Chier  C.iinp  Diseaseii  of  the  Unitpd  States  Army,**  ]  SflH,  p.  46. 
f  A  very  good  clvKiipUon  will  bo  found  lu  Major  Kliodes'  "Tent  Ufo  and  EDcaiQpmg,"lSJ^9. 
t  RbodM,  p.  178. 
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blow  it  over.  Tlicre  is  good  top  ventilation  through  an  o|)ening  protected  hy 
a  leathern  cap,  and  the  canvas  covering  which  contains  the  tent  (wb6n 
packefl)  can  be  dividoil  into  two  parts,  and  bultonwi  inside  the  bottom  of 
the  tent.  »o  as  to  prevent  air  from  bloM*ing  in  undur  the  eanvaa. 

A  small  tent  (guard  tent),  capable  of  lioldrig  four  or  five  men,  is  also  used. 
The  hospittd  lent  is  made  of  two  of  these  tents  connected  by  a  portinn  of 
tont  nuule  of  ribs  wliieli  rim  to  a  ridge  pole.  It  is  30  feet  long,  15  feet  wide, 
and  10  feet  high,  but  can  be  made  of  any  length.  The  field  tent  weighs 
100  lb;  the  hospital  tent,  3951b.  Roth  these  seem  excellent  tents  ;  they  give 
much  more  ground  area,  cubic  8]jace,  and  stantUng  room,  than  any  form  of 
cone  tent,  and  are  more  convenient,  as  there  are  no  polea 

General  ConclusUnig. 

ITie  history  of  all  wars  in  tho  t«raperate  zone  provi*s  that  men  cannot  war 
witliont  tents.  Both  theory  and  espericnco  show  that  the  best  arrangement 
for  a  soldier  is  that  he  should  carry  a  portion  of  a  shelter-tent,  which  may  at 
once  serve  him  for  a  dojik  ou  the  march,  and  a  cover  at  niglit,  if  ho  is 
obliged  to  lie  out  without  pitx-hiiigliis  tout,  and  wliich,  joined  to  two  or  three 
nther  similar  pieces,  may  make  a  tent  to  hold  tlireo  or  fuur.  For  camps  of 
position,  where  troops  are  kept  for  months,  and  wJiere  there  is  leas  trouble 
about  transport,  larger  tents  can  be  used,  and  then  either  a  tent  like  that  of 
Major  Rhodes*,  or  a  two  ov  four  pole4l  Usui  like  the  Pru&sian,  appears  t<>  be 
tho  best. 

Tim  French  system,  now  adopted  by  the  Americans,  ia  in  reality  a  very  old 
one.  The  Mace^lonians  used  small  tents  wlxich  lioUl  two  men,*  and  Rhodes 
figures  a  little  shelter-tent  of  the  same  form  as  the  French,  and  holding  appa- 
rently five  men,  wliich  was  in  use  in  the  British  army  in  1 750. 

At  various  times  ui  late  wars  the  English  army  have  extemporised  tents  of 
this  description,  by  suspending  blankets  over  their  firelocks.  An  instanc-e  of 
this  occurred  in  the  long  march  of  the  i2th  Regiment,  in  1852,  at  tho  Cape 
(see  chapter  on  MARcnEa).  Profiting  by  this  hint,  and  rtnick  by  the  military 
advantages  which  would  result  from  tho  men  carrying  their  tents,  a  private 
soldier,  Paul,  of  the  12th  Regiment,  devised  a  sheJter-tent  for  three  men, 
which  was  shown  at  Chatham  in  1862.  It  is  an  improvement  over  the  French 
tent,  and  is  better  than  the  Americsm  poncho-tent,  as,  instead  of  a  slit,  thxougli 
which  the  head  passes  on  the  march,  a  portion  of  the  sheet  goes  over  tlie  head 
so  as  to  form  a  hood.  The  man  is  thus  perfectly  protected  on  the  march  to 
lielow  the  kneea.  Two  flhoets  form  a  tent  for  throe  men,  thethi^l  sheet  being 
on  tho  ground.  Colonel  Stewart  of  the  2d  Iiepijt  Battalion  has  still  furtber 
improved  this  tent,  which  now  seejns  as  good  aa  it  ran  be. 

On  the  whole,  this  tent  seems  better  than  Major  Rhodes'  guard  tont,  as  one 
or  two  men  can  form  a  tent  with  their  own  canvas ;  and  if  the  sticks  are 
lost,  the  T^<!»  can  supply  their  place. 

An  army  could  then  encamp  and  house  itself  as  fast  as  it  could  take  up  its 
ground,  and  so  short  is  the  time  neceaaary  for  pitching  tlie  tent,  that  oven  in  heavy 
rain  the  men  would  not  get  wet.  The  men  lie  much  more  comfortably  tlian 
in  the  boll-tGnt,t  and  there  is  scarcely  a  possibility  of  its  being  blown  down. 


•  Rhodes'  "Tent  Life,"  n.  13. 

f  In  some  nf  the  Ust  Chiiu  expeditiniu  Wfttsniroof  aheetc  were  imued,  of  which  the  men 
made  t^iit*  a*  wi^ll  as  olotlu.  I  wm  told  b^  s  pnvftto  soldiar  irhQ  cftrriea  one  or  iticsr,  Ihot 
i)i>tliing  mnrv  rnmfortAbla  wa«  ever  isinied  to  the  men.  HU  >heet  wu  the  lutt  thing  tlic  man 
wonld  part  witb. 
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Sub-Seotiok  II. — Encampments. 

Several  regulations  have  Iwen  issue*!  hy  tho  Quartermaster-General's  De- 
partment; and  the  (^iiMen'fl  Itogulations  (pocket  edition,  p,  278)  cnntnln 
aeveml  orders  which  will  he  noticed  immediately.  The  Barrack  Inipiovenient. 
Commissionere  also,  in  their  Keport  (1861),  lay  down  certain  ruliis  which 
niU8t  be  att4indwl  to  (p.  168). 

Enc4unpment8  are  ili^'ided  into  two  kinds — those  of  position,  which  arts 
intended  to  Htand  for  aonio  time,  and  incidental  «impa.  The  cainpfl  ore 
arranged  in  the  same  way  in  peace  aud  war,  as  a  means  of  training  the  men  ; 
huij  of  course,  in  pcjxco  tho  war  orrangemeut  need  not  be  adhered  to. 

In  the  ii^hstruetions  iijsued  ju  1853  by  the  C^uartermaster-General's  Deimrt- 
meul»  the  following  rulea  wore  laid  down  : — 

1.  That  iho.  I'mnt  of  the  camp  1k3  made  to  correspond  in  extent  with  the 
trout  ocuLipied  by  the  troops  iu  line. 

2.  That  the  moans  of  passing  freely  through  tho  encampment  with  a  large 
front  Ije  luaiutuijied. 

3.  That  the  U>nt^s  lie  ilisposed  with  ii  view  to  the  greatest  amount  of  order, 
cleanness,  ventiltilion,  and  saluiirity. 

4.  That  the  camp  be  us  compactly  arranged  as  the  al>ove  c^usitlerations  ijenait, 
Tho  generid  jirinciple  of  the  encampment  is  a  military  one,  viz.,  that  the 

line  shall  correspond  to  that  in  which  th«  troo[>s  would  engage,  viz.,  in  order 
of  l»jiUlp,*a  plan  which  originated  with  (.histaviia  Adolphus.  A  batt;dion  nf 
infantry  being  in  line,  it  wheels  into  open  column  on  tho  reverse  flank,  and 
then  pitches  its  tents.  If  there  are  ten  comjianiua,  there  are,  therefore,  ten 
rows  of  tents,  ejicli  about  3i>  yards  long  and  7  broad,  the  tlisUmce  between 
them  being  the  length  of  the  culunm  (30  yardtt).  Or  instead  of  being  iu  open 
column,  every  second  column  closes  up,  and  the  tenta  of  two  cimipauies  an,^ 
pitched  close  to  each  other,  Imck  tu  Iwck.  Thin  leaves,  of  course,  a  very  umch 
wider  strr^et  between  every  secoiiil  row  of  tents,  but  the  two  rows  of  tents  are 
close  t<:igether, 

In  fn:)nt  of  tho  line  a  broad  street  h  left,  on  which  ore  three  guard  tent«. 
The  company  officers*  tents  are  in  rear  of  their  comjmnie*,  and  Udiind  these 
are  the  hehl  officers'  tents,  the  sutlers,  horses,  kitchens,  and  the  rearguanl. 
The  latrines  are  usually  in  rear  of  all  From  15  to  20  yards  separate  each 
ixjw  of  these  tents  in  i*ear. 

A  battalion  df  850  rank  and  file,  encamped  on  its  own  front  cither  in  open 
column  or  with  tho  alternate  companies  closed,  will,  with  all  the  tents  in  rear, 
occupy  a  fijiace  of  230  yards  hy  139,  or  31i,0f)0  sipmn-yanls.  Hut  if  thesfwc^ 
iictnaUy  occupied  by  the  men's  Umts,  and  the  unoecuj)ied  spaces  lx«twe*?n  tliy 
lines  uf  men,  bo  alone  considor(».d,  th*;  space  will  be  230  x  30  =  8280==  9*7 
square  yanls  to  each  man.  If,  again,  tho  area  of  the  men's  U'nts  oidy  be  in- 
clude<l,  it  will  be  7  x  10  x  30  or  14  >  IJ  x  3G  -  2520  square  yanls,  or  3  sipiare 
yards  to  each  person. 

If  space  permit,  the  next  battalion  is  encamped  on  the  same  line,  a  broa<l 
street,  e(|mil  at  least  to  I J  compiuiie^s,  iK'ing  hift  between  the  l)attalions. 

Cavalry  arc  encamped  in  tho  same  way,  in  columns  of  troops  open,  or  with 
tlie  alternate  troo^w  closed  ;  4  feet  of  space  is  allowed  to  each  hoi-so,  wldch  ia 
picketed. 

Artillery  encamp  with  the  guns  in  fiunt,  the  waggons  iu  two  lines  behind, 
offioers*  tents,  ^c,  in  rear  again,  and  the  horses  and  men  on  the  flanks,  the 
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84itinre  j-npU 

Tefib  per 

per  tent* 

•quRre  niilr 

5tl 

61,952 

100 

30,976 

150 

20,650 

200 

15,488 

300 

10,325 

400 

7,744 

500 

G,195 

600 

5,162 

700 

4,425 

800 

3,872 

900 

3,441 

1000 

3,097 

men  being  outsifle.     A  troop  of  horse  artillery,  with  162  men  and  155  horses, 
occupies  a  space  of  140  yimb  hy  70. 

On  conBidering  thofio  arrangcmcuta,  it  i«  evident  that  the  compresaion  of 
the  men  ia  considerable.  Taking  tho  oblong  space  covered  by  tli«  men's 
tontfi,  and  the  spaces  between  them,  and  disn^garfling  the  space  behind  with 
the  ofticers*  tents,  t!ie  space  ppr  man  is  only  O^equart'  j*ards.  In  the  lU-nstvst 
part  of  London  in  1851,  the  apace  was  18-9  yanb  \wv  hood,  and  in  tin- 
densest  part  of  Liverpool  in  1844,  it  was  6-1  sf|Uiire  yiirds. 

Troops  per  »\uin  mile, 

if  there  are 

15  nirn  to  a  tent. 

929,280 

464.640 

309,760 

232,320 

154,880 

116.160 

92,928 

77,440 

66.377 

58,080 

51,628 

46,464 

The  number  of  pcraoms  per  «iuare  mile  is  given  by  the  Koyul  SaniUiry 
CommiBsion,  as — 

Leeds, 87,256 

Mftnchtiet<>r, 100,000 

Ijondon — St  James's,  Westmiiut^r,  144,008 

£ast  London,     .        «        •        »        .  175,816 

Ufiiiif^  tliis  tahlo,  two  calculations  should  "be  made — first,  aa  to  the  whole 
area  of  the  camp  ;  second,  as  to  the  ground  occupied  by  that  section  of  the  camp 
nti  whii'h  the  soldiers'  tetiU>  t^tand ;  the  space  covered  by  the  teuta  and  the 
^(round  between  them  being  includi^d 

But  the  compression  ia  hardly  represented  sufficiently  by  this.  Taking 
the  «)ccupiod  space  alone,  wo  find  each  man  has  only  3  square  yards.  Either, 
then,  tlie  ventilation  must  l)e  extremely  good,  or  more  space  per  man  should 
}io.  given.  As  in  Wiir  it  is  not  alwaj-s  easy  to  give  space,  the  importance,  even 
in  a  military  pomt  of  view,  of  thoroughly  ventilating  the  tents  is  obvious. 
It  is  quite  certain  that  the  present  bell-tent  must  be  entirely  altered. 

Whenever  practicable,  it  should  be  urged  on  the  militAry  officers  to  give 
more  s]iace  to  the  tent«  than  is  allowed  in  the  instructions  quoted.  Tlie  Barrack 
C-ommisaioners  say — "  lUttolion  tents  should  never  Iw  arranged  in  double 
line ;  Bhort  single  lines  are  Ixsst  The  tentj*  iii  line  should  be  separatt;d  from 
e&oh  other  by  a  space  at  the  very  least  equal  to  a  diameter  and  half  of  a  tent; 
and  the  farther  the  lines  can  be  conveniently  placed  from  each  other  the 
Ix'tter"  (p.  IG9).  The  general  arrangement  must  obviously  bt^  atUiered  to; 
Imt  it  would  he  desirable  to  abandon  the  plan  of  closing  uj)  the  alt^'mate 
companies,  and  to  give  the  length  of  one  and  a  half  diamett^rs  of  a  tent 
lM*tween  the  tent-pogs  of  every  tent  Thit,  as  already  aaid,  the  important 
jMiint  is  to  improve  the  ventilation  of  the  tent  it«el£ 
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t'unijfrcjtaed  Co7nj)s. — Dccyisioiially  tlie  tenta  have  bwu  placed  much  closer 
toj^nther  than  even  on  theat?  plans.  It  is  U)  he  jji-entiined  that  no  miliUry 
tithcur  who  regards  the  comfort  or  ht^jilth  of  his  men  will  ever  do  so  without 
an  imperative  miUtury  necessity.  Yet  it  has  bctru  occasionally  done,  and 
t^Mits  have  been  placed  almost  i\s  closely  an  they  could  be,  even  when  gn>nud 
was  available,  and  no  enemy  wag  in  trout.  Under  those  circumstances,  an 
explanation  of  the  reasons  for  not  crowding  the  men  together  will  uudouht«dly 
satisfy  the  officer  in  commaud,  that  lie  is  sacriftiiiiy  comfort,  convenience, 
and  efficiency,  to  a  false  notion  of  order  and  neatnejjs. 

Points  to  be  attended  to  in  the  Enaction  and  Conservanaif  of  Tents, 

Place  the  tenta  as  far  apart  as  can  be  permitted ;  have  a  deep  trench  dug 
round  each  tent,  ami  carrj'  it  into  a  good  siuf ace-drain  running  in  front  of  the 
tents,  with  a  pri»per  fall.  Place  the  tent  on  the  t^round  and  do  not  excavate ; 
in  a  camp  of  poaition,  the  tenia  can  eomelimo*  be  raised  on  a  wall  constnicte<l 
of  stones,  or  even  earth,  if  this  cjui  bt*  plasteret)  over.  Whenever  possible, 
lot  the  floor  of  the  tent  be  boa^hMl,  the  iNmrds  bein^  loo.se,  and  able  to  be 
removwb  If  tliero  are  materials,  make  a  framework  elevated  a  few  inchea 
frnm  the  grnuntl  tn  carry  the  boards.  ]^  boar^ls  cannot  be  obtained,  canvas 
or  waterpr^iof  sheets  should  Iw  uh*^]  ;  whatever  is  used,  take  care  tliat  nothing 
collects  below,  ami  move  Ixjlli  boards  and  c^uviis  fretpu-ntly  to  see  to  this, 
and  scrape  the  eartli  if  it  is  at  all  impre^'nateil.  If  stiuw  ia  used  for  b<>ddin{^, 
get  the  men  to  use  it  carefully  ;  to  place  pej;s  uf  wood  or  stones,  and  make 
ropes  of  straw  mnning  from  peg  to  pi%  so  that  vurh  msin  may  keep  his  oM-n 
place  neat.  Take  care  tliat  the  straw  is  kujit  dry,  and  ucver  allow  the  men 
to  u.sn  pi-een  foliage,  nr  any  damp  Rubfltance.  Have  the  aidos  of  tlie  tent 
Ihorougjily  rtilsid  during  the  day,  and  eve!i  at  ni^'ht,  Uj  k^eward.  Whenever 
[iractii'able  (twice  a- week  if  it  can  be  done),  the  tents  slumhi  be  struck,  the 
iioHriis  tiikon  up,  the  gurface  well  cleaned,  the  worst  part  nf  the  straw  re- 
moved and  burnt, 

(For  conservancy  of  camps,  see  War.) 
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SuB-SecTIOK  I. HoSPITATJi. 

General  Itevmrks. 

During  the  last  ten  years  a  great  numbur  of  works  (Englij^h,  French,  and 
(lerinan)  Ijave  hi^'ii  written  on  the  construetiim  of  lnis]»itals.  This  1ms  been 
I'spwially  owiiij^f  to  the  celebrated  "  Notes  on  ilnspiUilf^."  puhh'shed  hy  Mias 
Ni^^htingale,  ailer  t!ie  (.'rimean  W^ar — a  work  the  importnnce  of  which  it  ia 
iiupotisible  to  overrate — and  to  the  very  usefid  pamphlets  ot"  ill  K*.»lM'rt<in  of 
Manehosler.  Aintmg  military  writers,  Kobert  dai^kson  in  this,  ns  in  all  other 
point;*,  takes  the  first  i*ank,  and  hix  obser^'ations  on  the  construction  of  hos- 
pitids  are  coiR^eived  entirely  in  tlic  sjiirit  of  the  best  writinj;»  of  the  present 
day.  In  the  short  space  which  ran  Iw  given  to  the  subject  here,  I  can  merely 
contlense  what  has  i>eon  best  said  on  the  8ul>ject,  as  api)lied  ei*[tt*cially  U) 
military  hospitals.  In  the  first  jtlace,  however,  a  few  words  are  necessary  on 
the  general  ijUtistion. 

Althougli  the  establishment  of  hospitals  is  a  necessity,  and  marks  the  era 
of  an  advanced  civilisation,  it  must  always  l»p  remembered  that  if  the  cR>wd 
iiij^  uf  healtliy  men  has  itJi  danger,  the  bringing  together  witliin  a  confined 
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area  many  sick  persons  is  far  more  ptTilous.  'Hie  risks  of  contcmination  of 
tJi«  air,  aud  ol'  iiuprtgiiution  of  the  mateiiols  of  th«  building  M'ith  morbid 
aulwUnces,  are  so  greatly  increased,  Unit  the  gT(iat<?«t  care  is  necessary  that 
(lospitals  shall  not  Ijecome  i>c.st-]iouses,  and  do  more  harm  than  good.  We 
must  always  remomber,  indeed,  that  a  number  of  sick  ^M^rsons  are  merely 
'bKiU;'ht  toguther  in  order  that  medical  attendance  and  nursing  may  be  mon* 
«asily  and  [)erf(.ictly  pvrformefl.  The  risks  of  a^igrej^tion  are  encountered  for 
this  reason  ;  otherwise  it  woidd  bo  far  Wtter  that  sick  persons  should  be  svjm- 
'mt4.dy  ti*oatetl,  ant.1  that  there  should  Iw  no  cliuncb  that  the  mpidly  changing, 
and  in  many  instances  putrefying,  substances  of  one  sick  body  ahoulil  jtaas 
into  the  bodice  of  the  neighbouring  patients.  There  is,  indued,  a  continual 
Bucrifice  of  life  from  diseases  caught  in,  or  aggmvat<Hl  by,  hoa^iitals.  Tlio  many 
lui vantages  of  hospitals  more  than  counterbalance  this  sacriticc,  but  it  should 
"be  the  iirst  object  to  leseeu  tlie  cliance  of  injury  to  the  utmost.  Tho  ri^k  of 
transference  or  aggravation  of  diseiiiio  \a  least  in  the  best  ventihited  hospiUda. 
Agivat  supjdy  of  air,  by  immediately  diluting  and  rai)iilly  canying  away  the 
morbid  subsUinces  evolvetl  in  such  ([uaiititics  from  tlie  Ixjdies  and  excretioiis 
of  the  sick,  rt-^luces  the  risk  to  its  minimiuii,  and  perhaps  removes  it  altogf;ther. 
But  the  supply  of  air  iiuist  be  enormous ;  wo  art^  not  in  a  position  to  say  how 
much,  but  I  question  whether  even  the  large  quantity  of  4000  cubic  feet  i>er 
hoinl  per  hour,  now^  assigned  by  the  beat  observers,  will  not  be  found  to  be 
far  lieliiw  the  proper  amount  for  the  acute  and  febrile  diseiues. 

The  cauitea  of  the  greater  contiimination  of  the  air  of  hospitals  are  these  : — 

1.  More  organic  effluvia  are  given  oH'  from  tlie  bodies  and  eicretionu  uf 
sick  men.     These  are  only  removed  by  the  most  complete  ventilation. 

2.  The  medical  and  surgical  management  of  the  eick  necessarily  often  ex- 
p06e»  to  the  air  cxcrutious,  dressings,  foui  poultices,  soiled  clothee,  &c.,  and 

/the  amount  of  substance  thus  added  to  the  air  is  by  no  means  inconsiderable, 
even  witJi  the  best  management. 

3.  The  walls  and  flooi^  of  huf^pitals  absorb  organic  matters  and  retain  tlicm 
obstinately,  so  that  in  some  cases  of  repeated  attacks  of  hospital  gangrene  in 
a  ward,  it  has  been  fouml  necessary  to  destroy  even  the  whole  wall.  Con- 
tinual tlrippiiigs  on  the  tloor  of  substances  which  soak  into  the  boards  and 
through  crevices,  and  collect  under  the  floor,  also  occur,  and  thus  collections 
exist  of  putrefying  mutterH  which  constantly  contamimite  the  air. 

4.  Tho  liedding  and  furniture  also  al»sorb  organic  sul^stances,  and  are  a 
gitait  cause  of  insalubrity. 

5.  Till  very  rcn^ently,  even  iu  the  best  hospitals,  the  water-cloeets  and  nrinals 
were  badly  arranged,  and  air  passed  from  these  places  into  the  warda. 

In  addition  to  the  necessary  amoimt  to  dilute  these  sub-stancea,  the  freest 
supply  of  air  is  also  now  known  to  be  a  curative  means  of  the  highest  mo- 
ment ;  in  the  cases  of  the  febrile  di.seJisea,  hot})  spccilic  and  pyniptoniatic,  it  is 
indeed  the  first  essential  of  treatment ;  sometimes,  es|ieciaily  in  typhus  and 
small-ftox,  it  even  leaaena  duration,  and  in  many  cases  it  renders  convalescence 
shorter.* 

Thi're  can,  T  believe,  be  no  doubt,  that  the  necessity  for  an  unlimited  sujv 
ply  of  air  is  the  cardinal  consideration  in  the  erection  of  hospitals,  and,  iu 
fact,  must  govern  the  construction  of  the  buildings.      For  many  diseases. 


•  Tlir  effect  of  ■  ^reut  lupply  <»f  air  on  soiiitMliswise*  is  inarvelliMW,  and  the  fliihjitct  is  bo  im- 
iKirUut  that  a  few  exjiiiiple«  may  be  cjuoted.  The  i^xpwrit^nw  of  the  kwrn  U\  the  force  aiMtini- 
liinl  n\  Cork  iu  1795:  o(1b«six)tt»I  ty»hua  oflHHAt  Poris,  when  it  was  notiee*!  with  astonUli- 
iKpnl  thiit  111*  i»Mdi  placwl  (with  great  tear  of  tike  rfsult)  in  tin*  ahattoir  vt  Moiitfoncon  (one  of 
tiic  hiKliett  aud  most  breezy  part*  of  Vans),  did  iuftnitcly  Utter  than  thcimtientain  the  ngular 
ho»pttalii :  and  the  aaaloKoun  cane  of  the  Irish  fever  of  1S47-48.  wlien cases  U'ft  iu  the  upen  air 
and  ID  the  rudest  hhcds  rvoovcrcsl  letter  than  thow  patients  who  had  all  the  udvantagef  uf  the 
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especially  the  acute,  the  merest  hovels  wiUi  plenty  of  air  are  better  thuii  the 
moat  costly  hospitals  without  it.  AVhat  ill-jinlge^l  humanity  it  is  to  over- 
crowd febrile  patients  ijittj  a  building,  niei-c-ly  lx'c;LUse  it  is  called  an  hoHpitol, 
when  the  very  fact  of  the  oveiN'rowdin;^  lessens  or  even  destroys  its  usefulness  I 
Tn  times  of  war,  it  shoidd  never  be  forgotten  by  medical  otticers  that  tho 
nideiit  shetl,  the  sHghti\st  covering,  which  will  proUn^t  fn>in  tlio  woatlier,  is 
better  than  the  aasy  plan  so  often  suggested  and  acted  un,  of  putting  the  beds 
a  little  closer  together. 

Tlie  recoj^nition  that  the  nmple  supply  of  pure  air  is  the  first  essential  of  a 
go<Ml  hosi)itftl,  KhI  Afiiw  Nightingjde  to  iidvocate  with  so  much  eue:^  and 
success  the  view  which  may  be  embodied  in  the  two  following  rules  : — 


lixed  ortabliMhiiienU,  ran  Xn:  pnnilJeleil  by  many  otiior  iiisioiiees.     A  case  TuU  uf  iii»lrucliou  for 
the  army  nurKeon  was  recunlwi  100  yean*  a^jo  by  BrockJostiy,  phyiiician  to  tlie  army  iu  17tJ4.* 

"  In  October  17M,  a  ga'AttT  nuniln^r  of  sielt  weie  lonik'd  out  of  the  traiuporta  on  the  Isle  of 
Wiglit,  than  all  the  Rjiare  out-houiws,  tiarnit,  and  empty  ifiltages  which  cfliiVi  \m  procarwl  for 
money  or  thu  <iake  of  uunianitr  at  NV'wjmhI,  won?  capable  of  eontaiiiiiiK.  Iu  this  dutivsa,  Aunie 
^untltttnen  of  the  ho-tpital  propowjil  to  envt  a  ttfuiijorary  nhfi,  with  ileal  bivirds,  ujmjii  the  o^q 
lorfat,  ami  to  have  it  tbiitchcil  over  with  a  oxit  of  ut;w  straw,  thick  enough  to  keep  out  wind 
and  rain,  anil  eapacioiiH  enough  to  huhl  12E)  ^MtifiiU  or  upwanl^  ;  for  iluinfi;  which,  ami  the  use 
of  the  boartls,  tiw  country  workman  exa(>t*rd  furty  poutKis.  Altliuugh  lh«  novel  W5«  liuiiihed  Iu 
A  fajthiun  the  most  dlovenly,  ami  ap|wreutl}*  inaileuuat«  to  the  end  propuBeil,  upon  trial  it  was 
fouiiil  tlint,  nutwithFttamliii).:  uiucli  i-xtni<inlumr\'  ct>Vl,  ah  well  an  muininrv,  which  thf  i^ick  there 
lo<lj;eil  hiul  Hutb'TVil,  leriiarkalilv  fewer  ilieil  f»f  the-  n&me  tiiseiKHen,  though  treat«fi1  with  the  same 
meiiiolned  and  the  wnie  ueaenu  re^inieu,  than  died  anywhere  eLne ;  and  all  the  ojuvaletu^e^nts 
racovered  much  sooner  titan  they  did  in  nnv  of  the  wiiniier  and  closer  huts  and  liama  hired 
rounil  New]M>rt,  whene  Atvsi,  and  apparently  ix'ttor  aceauiiuodalion^  of  every  itort,  could  be  pro- 
vidwl  for  them."    (Pp.  66,  67.) 

He  givex  another  inatADce  afterwardt. 

In  waking  these  roufch  sheds  with  wattle,  Brocklesby  incidentally  mentions  two  pointx  of  im- 
portonob :— 1.  The  remoriug  fKint  time  to  tlnte  the  ground  from  the  surface,  as  it  gets  inipn*g* 
nated  with  all  aorta  of  things.  2.  Tltc  building  of  a  large  entnuico  {lorch,  dbelten^  over  nead 
{but  not  at  the  aidea?),  into  which  the  convaleacent  mem  can  cr«e]),  to  get  as  much  a^i  posaible 
into  the  0|ien  air,  and  al»o  tu  ent  their  mealH  in  it. 

Another  old  anuv  aurgi'on  f  records  an  annlogouN  case.  Donald  Monro  says,  that  Dr  Hnme 
totd  him,  that  in  l/J.*),  Aonm  ot  the  rnen-uf-war  can-ictl  out  to  Nortli  Americaa  malignant  jail 
frvcr,  brought  by  impn-imrd  men.  The  fever  continued  to  spread  while  at  Bea  ;  but  at  Halt/ox, 
tbu  sick  "  were  lodged  in  tent**,  or  in  very  oM  shattered  uouewt  that  admitted  the  air  very 
freely,  which  put  a  Kiuititnt  and  effectual  stop  to  this  diflonkr." 

The  sanie  facts  were  before  clearly  ])uuited  out  by  Pringle,  who  witDOued  the  loss  ooourring 
In  mtlitar}'  ho-ipituls  wln-n  spotted  typbu>i  onix'  gainiit  a  footing;  and  they  were  Also  fully 
niiilei->)tood  by  Sir  JameN  M'Gii^or  in  the  iViiinKidar  war.  As  uir  as  spotted  typhus  w  cou- 
•vnicl,  no  evidence  is  necewiary  lo  cijuvince  us  that  patients  nmst  be  treated  with  an  absolut«ly 
unlimited  supply  of  aii- ;  and  with  resixjct  to  some  otlier  diacasetf,  the  remarkable  expericnco  of 
the  Au.^rian  aniiy  .surj;con.i  for  the  Inst  ten  years  shows  timt  the  sanw  mle  applies  to  typhoid 
fever,  ftmalliwi,  pyieiuia,  hospital  gnu(;renL',  and  wuund,f.  Since  1354,  the  sick  of  the  Austrii 
army  have  Iwen  laivctv  truate<l,  during  eight  or  nine  luonths  every  year,  in  well  ventilated  teutfl* 
in  preference  to  tixe^l  bo^tpitalA.  The  result  \v\s  been  most  remarkable  ;  disoasu  was  pi-cvcnted 
from  riprouiliiig,  and  |mlii-ntJ*  got  well  mm-h  more  nipidly  than  in  the  apparently  niorx'  comfort- 
able pt-nnanent  hnspitaU.  For  particulars,  the  Report  on  Hygiene  by  the  author,  in  the  Army 
Medii-al  Report  for  1  !^62,  can  l>e  refemMl  to  ;  some  of  the  most  important  facta  are  given  under 
the  hcvl  of  Field  lIoMpitaU  in  War. 

An  analogous  experience  ban  leil  Home  of  our  Itest  HurgeouK  ^Mr  Paget,  for  example)  to 
liolieve  that  in  pyaimia  a  patient  jihoiUd  be  trejited  tilmo.<it  iu  the  open  air. 

Iu  yellow  fever  the  same  nils  holds  good ;  and  U>  show  bow  early  this  was  ap|irecisted,  ] 
subjoin  a  quotation  fn>m  Lind. 

Ijud:^  quoUrs  from  "  a  very  sensible  man^  who  resided  long  in  Jamaica." 

"  1  have  often  obeterred  the  jKior  .seamen  in  the  meri:hant  henni*  to  re:-over  from  the  yellow^ 
fever  solely  br  having  the  benefit  of  a  fite  luid  coiutant  admiiwiion  of  the  cool  '^ui  air  into : 
ship  anchored  at  a  distance  from  the  shore,  where  they  lay  utterly  destitute  of  every  assistance' 
in  sictnie.4S,  and  even  of  common  neeessories,  having  nothing  but  raid  water  to  drink,  and  not 
sn  much  as  n  lied  tn  lie  upon  ;  while  gentlemen  newlv  arrived  from  Euglond,  bv  being  shut  up 
innmalt,  >  ^  iting chambers  at  Kingston  or  Port-Roy&l,  exi>ii-ed,  with  their  whole 

of  bltMMl   '  'wing  ^ni  everv  pore — the  stifling  heat  of  tbeirroom  having  produced  j 

^tAt«  of  tit,  I  ,  .ireCoction  in  the  oody,  even  before  death." 


*  Kr^iinint*  (il  And  MMifal  OhNpnattoiiK  frnm  t)u>  year  ITM  to  I7(L1.  Iij  It  nmrkleiiby.  MM 
t  hoimlil  Uiiuro.     \v\.  I.  p.  inO.  J  On  l>lM-aM-ft  of  Eun>rH«n»  In  Itoi  Climates,  |>  tV*- 
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1.  The  sick  aboiild  Iw  dislriTjutoU  over  as  largo  an  area  aa  poBsiUe,  mid 
each  sick  man  nhonld  bo  hr  far  ivmoved  as  poHsi]>k*.  from  hi»  neif^ldiour. 

2.  Thf.i  tiiik  ahoidd  lx>  placed  in  small  detachetl  and  perfectly  vf^ntiluted 
liiiiltlin^s,  Ml)  tluU  thwre  is  no  great  niuubtT  of  jwriMms  in  one  building,  iind 
tliere  nbuU  be  nu  possibility  of  the  polluted  air  of  one  word  passing  into 
another. 

Ilote  U  ikU  perfect  Purity  of  Air  to  he  secured  t 

This  ift  a  matter  jwirtly  of  construction,  partly  of  8up<^rinteudence. 

(rt.)  lliere  should  be  detachwl  buililiiigH,  so  disposed  as  to  get  the  freest 
air  and  the  grejilest  light.  They  should  be  at  considerable  distances  apart,  so 
that  1000  sick  should  be  spread  like  a  ^^llag(J ;  and  in  the  wards,  each  man 
ought  Ui  have  not  loss  than  100,  if  possible  120,  feet  of  eiiperficial,  and  from 
1600  to  2000  feet  of  cubic  .s[>ace.  With  detafdied  builiUngs,  the  ai^e  of  an 
hospital,  as  ])()inte<l  out  by  Mias  Xightinj^ale,  ia  dependent  merely  on  the  faci- 
lity of  adminb^tratiun.  When  the  hospitals  con^t  of  a  single  building,  the 
tUDoUest  hospitiiK-^  are  the  brvst. 

(b.)  The  ventilation  should  be  natural,  i.e.,  dependent  on  the  movement 
of  the  outer  air,  and  on  inequalities  of  weight  of  the  external  and  iatennd 
air.  The  reason  of  this  iw,  that  a  mueli  mope  efficient  ventilation  cun  be 
obtained  at  a  chea^KT  coat  than  by  any  artificial  niean.s.  Al&o,  by  means  of 
o|>en  doors  and  wijidows,  we  can  obtain  at  any  moment  any  amouiit  of  venti- 
lation in  a  s|)ecial  ward^  whereas  local  alterations  of  this  kind  are  not  possible 
iu  any  artilicial  system.  The  amount  of  air,  also,  which  any  artificial  system 
can  cheaply  give,  is  con ii)ard lively  limitetl.  The  amount  of  air  ahoidd  be 
limited  only  by  the  necessity  of  not  aUo>viug  its  movement  to  be  too  per- 
ceptible. 

I'he  best  arrangements  for  natural  ventilation  for  hospitals  appear  to  me  to 
be  lIu>so — \tsty  Opposite  window:*  reaching  nearly  to  the  ceiling,  on  the  sides 
of  a  ward  (not  wider  than  24  feet,  and  containing  only  two  rows  of  beds),  and 
a  large  end  window.  2t/,  Ad<litional  openings,  to  secure,  as  far  as  possiHe,  a 
verticAl  movement  of  the  air  from  below  ujiwards  ;  and  this,  I  believe,  will  be 
ltc*st  aeeompliiihwl  as  follows  :■ — * 

A  tuU'  opening  at  once  to  the  extemnl  air  should  run  transversely  along 
the  tloor  of  the  wanl  to  each  bed,  ami  should  end  in  a  box  phiced  under  the 
l>ed,  and  provided  with  opening-t  at  the  top  and  sides,  wliich  con  be  more  or 
less  cliwsed.  In  the  box,  coils  of  hot-water  pijK*  should  l»e  introducetl  to 
warm  the  air  when  necessary.  The  area  of  the  tulie  should  be  not  lejw  than 
72  »{imre  inches  to  each  Ix-d  ;  and  the  anyi  of  the  openings  in  the  box  at 
least  four  times  bui^er.  The  fn^iih  air,  warmeil  to  any  degree,  and  moistened, 
if  necessary,  by  phu-ing  wet  cloths  in  tlie  box,  or  medicated  by  placing  chlo- 
rine, iodine,  or  other  sul^sUmees,  will  Ih*^  n  }>ass  under  each  bed,  and  ventilate 
that  space  so  ofk'u  left  unaii-eil  ;  and  tlien,  ascending  round  the  sides  of  the 
liwi,  will  at  once  dilute  and  carry  up  the  products  of  n?spiration  and  transpira- 
tion to  the  ceiling.  It  would,  1  presume,  be  a  sinij^le  matter  so  to  aniujge 
the  hot- water  piy»e4i  ns  to  be  al»lc  U>  cut  oif  all  or  some  of  the  pipes  under  a 
[urtieular  lje<l  from  the  hot-water  current  if  desired,  and  so  to  give  a  fever 
iMitient  air  of  any  teniiH-mture,  from  co!d  to  Iiot,  desired  by  the  physician.  In 
the  low  ancl  exliaiietc-<l  stjigea  of  lever  warm  air  is  olV^n  desirable.  By  this 
simple  plan,  it  scema  to  me  wo  could  deal  more  efl'ertnally  with  the  atmo- 
Hphere  round  ouj  patients  as  to  M'armth,  dr}Tics9,  lumjidity,  and  medication, 

*  A  pliui  MUiiUr  Ut  tilt*  biw  Iteen  dcrifted  >>y  Dr  S.  HjiIo,  iiii4  wluptetl  in  some  of  tlio  Aiix* 
inilUn  iHMpttnIt,  It  U  nn  cTc«llont  orrRngcmpnt.  but  M«niit  rattier  amitf^MtArity  cuinplioatrtl 
hy  tAkltif!  thr  ttir  unilrr  the  llrNtr,  noil  flcTBting  tli«  bcih  on  a  iIiiIr. 
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tlian  by  any  other.     At  the  same  time,  the  open  fireplace  and  chinmoy,  and 
the  open  doore  and  windows,  are  preserved. 

For  the  exit  of  the  foul  air,  channels  in  the  ridge  should  l>e  provided, 
warmed  by  gas  if  j>08sible,  as  pointed  out  in  the  chapter  on  V'EXTiLATioy. 

To  facilitate  this  Rystera  of  ventilation,  it  ia  desirable  to  have  the  buildings 
one  storied  only ;  but  it  can  he  appiiefl  with  two  stories.  Only  then  the  d»- 
charge  tubea  must  be  placed  at  the  aidesi  and  must  run  up  in  the  thickness  of 
the  walla. 

(c.)  The  strictest  rules  should  "be  laid  down  with  regard  to  the  immediato 
removal  from  the  wards  of  all  excreta,  dirty  dn^sainga,  foul  linen,  <fec 

Notliing  that  can  possibly  give  otf  anything  to  the  air  should  be  allowed  to 
remain  a  ningle  moments  I)rea3ing8  of  foul  wounds  should  be  sprinkled  with 
deodorants,  and  charcoal  hags  su-Spcmled  round  the  l>ed. 

(d.)  The  WJ1II.S  should  be  uf  impermeable  material.  Cements  of  different 
kinds  an?  now  used,  especially  Parian;  hut  it  may  bo  suggested  wlu-ther 
large  slabs  of  properly  coloured  tiles,  joine<l  by  a  good  cement,  would  not  be 
liettur.  Ceilings  should  be  oithtir  cemented  or  frwiuently  limewaahud.  Great 
care  shoiUd  be  taken  with  the  floors.  On  the  whole,  good  oak  laid  on 
concrete  seems  tlie  best  nuiterial ;  but  the  joining  shuuld  bo  perfect,  so  that 
no  Huid  may  pass  tlirough  and  collect  below  the  flofir.  Possibly  it  imght  bo 
well  to  cover  the  floor  with  a  gOLwl  oil-cloth,  or  material  of  the  like  kind, 
which  would  prfivent  aubstances  fnim  sinking  into  the  hoards,  and  woidd 
lessen  the  necessity  of  washing  the  floors,  but  might  be  itself  removed,  and 
frequently  washed.  The  practice  of  waxmg  and  dry-rubbing  the  floors,  and 
other  similar  plans,  is  intended  to  answer  the  same  purpose. 

('.'.)  The  furniture  in  a  warvl  should  be  adduced  to  tho  miiiLmmn  ;  and,  as 
far  as  possible,  everything  should  he  of  iron.  The  bedding  should  also  b*f 
ruducerl  iji  siztj,  as  much  as  it  um  be.  Thick  mattnsses  slutuJd  bo  discarded, 
and  thin  mattresses,  made  easy  and  comfortable  by  bting  pla<:o<l  on  springs, 
employed.  The  material  for  mattresses  should  be  horse-hair,  or  coir  (ibre, 
which,  on  the  whole,  are  least  absorbent.  Straw,  which  alisorlia  very  little, 
is  bulky,  and  ia  said  to  be  cold.  All  flock  and  woollen  mattre^sses  should  be 
discardcnL  Blankets  and  coverlets  should  bo  white  or  yellowish  in  colour, 
and  should  be  fre^juently  thoroughly  aired,  fumigated,  and  washed. 

(/.)  Tlie  arrangement  of  the  water-closets  and  urinals  is  a  matter  of  the 
greatest  moment  Every  ward  should  have  a  urinal,  so  that  the  common 
practice  of  retaining  urine  in  the  utensils  may  be  discontinued.  If  the  urine 
is  kept  for  me^lical  inspection,  it  should  be  in  closed  vessels.  The  removal 
of  excreta  must  be  by  water.  In  hospitals,  nothing  else  can  be  depended 
upon,  as  rog-arils  certainty  and  mpidity.  llie  best  arrangement  for  closets  is 
not  the  liandle  and  plug,  which  very  feeble  patients  will  not  lift ;  but  a  self- 
acting  water  8Uj)ply  connected  with  the  door,  and  flowing  when  it  is  opened. 
This  plan  is  better  than  the  sejf-acting  spring  seat,  which  is  not  always  easily 
depresseil  by  a  thin  patient ;  and  also,  by  leaving  the  door  open,  it  gives  us 
the  means  uf  pouring  in  any  quantity  of  water,  and  of  thoroughly  flushing  the 
pan  and  pipe.  The  closets  are  best  arranged  in  nearly  detached  lobbies,  at 
one  end  of  the  wanl,  and  st'parated  trom  it  by  a  thorough  cross  ventilation,  as 
shown  in  the  plan  afterwards  given,  wliich  is  copie<l  from  Miss  Nightingale's 
work. 

Jn  this  way,  pro^nded  tho  site  of  the  hospital  is  originally  well  chosen, 
perfect  jMirity  of  air  can  bo  obtainwi,  and  the  first  requisite  of  a  good  hospital 
st'cimil. 

Tho  warming  of  the  air  of  Hospitals  id  discussed  in  the  chapter  on 
War^ino. 
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Next  to  the  supply  of  pure  air,  and  to  the  meoaiires  for  preventing  cou- 
tuniinatioii  (which  embrace  construction,  ventilation,  cleanliness,  and  latrine 
armngL-muntfi),  come  the  oirangenionte  for  medix^  treatment. 

Metlical  treatment  includes  : — 

1.  The  Supply  of  Fftod. — The  diet  of  the  Kick  is  now  beironiing  a  mutter  of 
Bcicntitic  precision ;  and  it  is  probable  that  every  year  greater  an<l  gr^at^r  im- 
portance will  be  attached  to  it.  Hence,  the  necessity  of  a  perfect  central 
kitchen,  and  of  nieiins  for  the  rapid  supply  of  food  at  all  times.  There  is 
more  difficulty  in  doing  tlii^  than  at  first  appears,  as  the  central  kitchen  can- 
not supply  everything  ;  and  yet,  there  must  be  no  cooking  in  the  wards,  or 
oven  near  them,  as  the  time  of  the  attendants  should  be  occupied  in  other 
ways.  Probably,  the  best  arrangement  is  tu  liave  hot  cloaets  close  to  the 
wards,  where  the  food  sent  from  the  kitchen  can  be  kept  warm,  and  ready  for 
use  at  all  hours  of  the  day  and  night. 

2.  Thtf  Suppft/  of  Water. — Hot  and  coltl  water  must  bo  supplied  every- 
where, and  baths  of  all  kinds  shoidd  be  available.  The  supply  of  water  for 
all  purposes  shoidd  b*^  40  or  50  gallons  per  heail  liiiily.      (8ee  p.  3.) 

3.  The  Supphf  of  Drttfjs  and  Apparatus. — The  chief  point  is  to  economise 
the  tijue  of  attendants,  and  to  enable  druj^  and  apiwrnitus  to  be  procured  with- 
out delay  when  nce<ie<L 

4.  The  Nurnhuj  and  Attetuia^c^y  including  the  Supply  of  Clean  Linens  ^c, — 
The  time  and  laV>our  of  the  attendants  should  Ixs  expended,  oa  far  as  posaiblp, 
in  nursing,  and  not  in  other  duties.  Ever)'  contrivance  to  save  labour  and 
cleaning  ahoidd  therefore  be  emploj'cd.  Lifts,  shtd'ts,  tramways,  and  B]>eaking- 
tubes  to  economise  time ;  wanls  arranged  so  as  to  allow  the  attJL*ndants  a  view 
of  every  patient;  wards  not  too  large  nor  too  small,  for  Miss  Nightingale 
has  conclusively  shown  that  wards  of  from  20  to  32  beds  aro  beat  suited  for 
economy  of  service. 

ft.  Meam  of  Open-Ait'  Exerciee.  for  Ptttienis. — ^This  ought  properly  to  be 
considered  as  medical  treatment.  As  soon  as  a  patient  can  get  out  of  his  ward 
into  the  open  air  he  shuidtl  do  so  j  therefore,  open  verandahs  on  the  s\mny 
■sides  of  the  wards,  and  sheltered  ganlens,  are  most  important  For  the  same 
[roasoa  hospitals  of  one  story  ore  best,*  as  the  patients  easily  get  out ;  if  of  twu 
stories  the  stairs  should  be  shallow. 

6.  in  addition  to  all  these,  the  supply  of  air  medioatet)  with  gases,  or  fine 
jKiwdora,  or  various  amounts  of  wat^^rj'  vupour,  is  a  mode  of  treatment  which 
18  sure  to  become  more  common  in  certain  diseases,  and  special  wards  will 
have  to  be  provided  for  these  remedies. 

The  jjarts  of  a  military  hospital  are — 

Patient-^  JirK*mfj  Wardttj  and  Day-rootn$,  if  possible;  the  wards  of  two 
sizes  ;  large,  i.e.,  from  20  to  32  beds  ;  and  small,  for  one  or  two  patients.  It 
ia  desirable  to  have  the  small  wards  not  close  to  the  large  ones,  but  at  some 
little  distance.  Attacheil  to  tlie  wards  are  attendants'  rooms,  scullery,  bath  and 
ablution  njoms,  small  store-room,  urinal,  clos<*t6  (one  seat  to  every  eight  men). 

OjJt'rafing-rffwn — Dead-houfv — Administration. — (Surgeons'  rooms  ;  ctise- 
book  and  instrument  room  ;  ofliees  and  ofhcers'  rooms. 


*  I  bad  aerer  pn>p«rly  eptinialeJ  the  impartuice  uf  jmiienta  getting  iuto  ttic  air,  oiiil  the 
clMiraliility  of  oocAtoried  buiMinj^  for  tUli  purpow,  till  I  scn'eil  at  Iteiikioi  In  Turkey  iluriuf; 
the  Oinii'an  Wur.  Tbe  hospital  vroa  cuiiijHttted  of  one-storieU  wooileii  houses  eoniii'flvd  by  an 
0[)«n  comilor.  Aji  soon  m  r  man  ooold  cnwl  he  alway»  got  into  tlie  com^lor  or  belvtwo  the 
buiuvfl,  atiil  the  ^ootl  effects  were  iiianifcat  SoiJie  of  the  medical  oHiccre  hud  their  paticfila' 
)wd8  cyirried  out  mto  tbe  corridor  when  tlte  mm  could  not  walk,  la  the  winter  g:re«tcoat«  ww« 
provided  Tor  llie  men  to  pat  on,  and  thvy  were  then  encouraged  to  po  into  tlie  corridor. 
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Phtmnney. — Disponaary  ;  store-room  ;  *iiai)en8or'8  room. 

CiUinary. — Store-room ;  wiue  and  beer  n)om ;  Innlor  and  meat  room  ; 
kitrlien  ;  room  for  arranging  diets  j  BcullcTy  ;  cook's  room. 

Wtushiufj, — \Vash-hou«e ;  dirty  linen  store  ;  fumigiitiug-room  j  cLeauiug-ronm 
lor  nrnttrt'SBo^, 

ShwdrtTs  Dt-'jxirtvient — OflScea  j  furniture,  linen,  utensil,  and  pack  stores ; 
rooms  for  cleaning. 

Tlio  amuunt  of  storage  room  is,  for  on  hospital  of  100  sick — 


l><il<ling  and  storo  =  liOQ  m^uarwfeet. 
Clotliiiig  store       -  KIO  ,, 

Utensil  8Umi  =  lf.U)-200  ». 

l*rovTKiou  Htoi*o      =100 


Fuel  sturo  =  250  st|uaro  feet. 

Fold  linen  stores  120  „ 

I'lifk  storu  =  200  „ 

{in  militoiy  hoHpitals.) 


SuB-tSECTioN  II. — Military  Hospitaia 

RpgtUatiom. 

Hospital  gpaoG  is  to  be  provide*!  for  10  per  cent,  of  the  force.  Lately,  since 
tile  health  of  tlie  army  luia  been  ao  much  improved  on  home  service,  it  hoa 
boen  propoiMnl  to  reduce  it  to  7  jx^r  cent.,  but  it  woidd  appear  desirable  always 
to  Imvc  11  large  hospital  sjHice  for  iniiei>;encieajind  for  war. 

The  l)ireotor-General  is  eousuUed  when  a  fresh  hospital  i.s  Iniilt  (p.  79). 

'riie  Intipectors  and  Deputy-Inspectors  of  Ilonpitjils  aw  ordered  to  inspect 
the  drainage,  ventilation,  water  supply,  water  closet.s,  latrino;^  urinals,  and  sinks 
of  everj-  hospital,  and  to  see  that  thy  Wiimiing  and  ligliting  are  suihcient  (p.  29), 
also  that  the  nonilj'T  in  hospital  is  not  over  regulation  (j).  4)  ;  that  the  excretji 
of  the  sick  are  |)romptly  ri'iiioved  from  the  wank  ;  tlial  cleanlineiw,  cooking, 
&c.,  are  pn>perly  altt-U'Ied  to  ;  and  thai  the  vicinity  of  the  hospital  la  in  good 
condition,  and  the  hospital  itaelf  in  gooil  rej>air. 

In  general  hospitals  ft  sanitary  ollicer  is  to  be  appointed ;  in  regimental 
hospitals  tlie  siirge«»n  or  assistant-surge* »u  is  the  .sanitary  othcer,  and  the  duties 
nf  these  ollieers  as  to  inspection  is  explicitly  laid  down  (p.  39). 

If  any  buililing  is  selected!  aa  a  tem])omry  horipitid,  llie  sanitary  officer,  or 
niedicul  oilicer  in  charge,  is  ordered  U>  inHjuit  it^  and  to  recommend  sucli 
uUenitifins  as  are  necestyvr^'  (p.  39). 

(^tiivaU'Sfiiint  wanls  are  to  W  pmviileil  when  practicable  (p.  40), 

In  variuuri  other  places  huspitak  are  referred  to  in  the  same  sense  aa  in  the 
above  extractfl. 

Military  hospitals  are  either  regimental  or  general.  In  the  former  case  the 
meflieal  ofticer  is  in  charge  of  the  sick  of  Ids  own  corjis ;  in  tlie  latter,  the 
sick  of  many  regiiuentw  are  received,  iuid  are  tre^ited  hy  medical  officers  who 
ape  usually  on  the  stall',  or  not  doing  duty  witli  rt?gimenta. 

The  great  inn>n>vi»mentrt  in  milit^ir)'  hospitals  which  have  been  mode  of 
Ute  years  an?  entirely  owijig  to  Miss  Nightingide  and  tlie  Barrack  Commis- 
sioners (l)r  SuthcTlaiid  and  Captain  Clalton).  Tlie  old  hospitals  are  gradually 
Iieing  altered  as  far  aa  tliey  can  be,  and  all  new  hospitals  are  constructed  on  ti 
cert.iin  pliUL 

<  'ondensed  into  the  shortest  sjmce-,  the  present  ndes  of  construction  of  mili- 
Ury  hospitals  are  aa  follows  : — 

The  hospitals  are  ti>  be  fonnrd  by  detached  buildings,  or  paAHlions  arranged 
in  line  i>r  side  by  side,  and,  in  the  la.st  case,  t(]  be  yeijanited  by  spaces  e<|UjU 
in  width  to  doufdo  the  height  of  the  pavilion.  Tlie  pavilions  U)  be  so  di»- 
postMl  UH  to  get  most  air  and  light ;  to  be  connected  by  a  corridor  with  thorotigh 
cross  and  roof  vcntilalinn.     No  sunk  Iwaement  to  be  under  the  wards  except 
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to  isoUte  theiu  from  tho  soil,  and  such  basement  to  be  nrched,  drained,  and 
veiililftted.* 

Ea<'h  pftiHlion  for  the  sifik  to  have  only  two  floors,  on  account  of  ease  of 
vf^ntilation,  economy  of  service,  and  facility  fur  sick  men  getting  into  the  open 
iiir.  If  pt>ssi1>l(*,  om*  ^(mt  ia  Iw^tttr.  Inside  staiicaj^  if  used,  to  be  large  and 
ventilftUHl  st'imraU'ly  and  th*»r«>ii*;hly. 

Kiirh  floor  to  have  one  ward,  t*>  hold  from  20  to  32  patients,+  the  wards  to 
i-ontain  notliin]^  but  the  eirk  anil  the  necessary  ward  oftices.  In  addition, 
small  wanls  (one  or  two  patients)  lor  b-[HM:i«l  cases,  to  be  provided  off  the  stair- 
case, or,  what  is  better,  li^ated  at  a  distunce. 


Pig.  84. 

A.  Wanl. 

B.  Nurse's  room,  with  WapJ-window 
€.  Scullery. 


WttPd  for  20  Ward-bwU. 

E>.  Waterolowt  and  Ward-sink. 
E.  Bath-Tx>om  and  AbIutiou*rDoni. 
r.  VentilAted  lubbie*. 


Em^h  bed  to  have  from  87  to  110  feet  of  siiperiieial  apace  (vit,  for  strict 
regulation,  12  feet  in  the  width  of  a  wanl  of 
^4  feet,  and  7-25  fet>t  in  its  len^'th  =  87 
[Tiare  feet),  and  1500  l«>  2000  cubic  space. 
The  Medic.al  lii'guhitioue  fix  1200  of  cubic 
s|>iK^',  A  wanl  Ui  Iiave  oidy  two  rows  of 
lieds — 20  patients — should  hi?  80  feet  long, 
2r)  or  26  broatl,  and  Ifi  *ir  Ifi  hi^h.  But  as 
thts  Itogulations  yive  only  1200  cubic  feet,  a 
wanl  for  20  men  is  72i  feet  long,  21  wide, 
and  H  high. 

iJne  winilow  for  cvpry  two  Ixult*,  each  window  t4)  l)o  about  10  feet  high,  t»i 


Section  of  \n 


v  the  Bed. 


Fig.  bC.-  Uniwmg  to  ehow  betU  and  Windows. 
be  double,  or  of  plnte-gltiss,  to  open  near  the  ceiling.     Tlie  walls  to  bo  of  im- 


•  Bee  "  N'ntw  on  Hofpitals,"  Sd  edition.  1868,  p.  M.  et  Mcq.;  and  "Bamuk  ImprovtancTit 
Itcixirt."  p.  U.'i,  (t  nw/,;  llic  tvjct  U  a  camlensatinn  of  the»e  two. 

T  MiHA  Ni{;litinptte  liiui  Nhown  that  theiic  are  the  iimiUt  of  nixc  for  tho  common  wardN,  mi 
ju<4<4>unt  of  CAM'  (if  «ti|)«rintvndi>n(%  and  atteii<iaiic«,  ecunnmynf  labour,  v«ntiUtion,  jukI  rom 
fnrt.     Earh  pavilion,  if  two  storutd,  will  thon  hold  fi-oni  40  to  04  patirntJ*. 
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Tlio  ventilation  to  he  by  windows,  doors,  oj)en  fireplaces ;  inlets  placfsl 
&l»ovo  the  mon'a  liends,  and  outlet-shiifls  at  tho  side  proporly  ftnimgt'il  with 
respect  to  inlel-H.     (For  constniction  and  size  seo  Ventilation  nnd  HaiTncks.) 

Tho  supply  of  water  to  Ikj  at  least  25  gallons  per  head,  independent  of  the 
laundry. 

Tho  wanning  to  bo  hy  radiation  in  great  measure,  in  part  by  warm  air  pro- 
cee<ling  from  an  air-ohanilier  (see  Warming). 

No  drain  to  pass  under  a  building;  nil  pipes  from  sinks,  lavntoriea,  &c., 
to  be  in  the  outer  and  not  the  inner  walls ;  all  the  dniiiis  to  bo  ventilated. 
At  the  Herbert  Hospital  "the  want  diiiinage  is  disrliargrU  into  vertiral 
drain  pipes  in  the  outer  walls,  which  dmin-pipes  are  carried  from  a  trap  in  the 
main  drain  below,  straight  iip  al)ove  the  roof  of  the  buihling,  where  they  are 
left  open  to  the  air.     A  box  of  charcoal  is  placed  over  the  upper  opening."* 


Fig.  8B.— Lohboifticrt*  HuspiUl  at  Vasin, 


The  kitchen  to  be  placed  away  from  the  wards,  its  walls  and  ceilings  to  V 
cementeti.     The  cooking  must  be  of  two  kintls — ordinary  diets  and  extnia. 

Thi»  foul  linen  to  be  at  once  removed  from  tho  wards,  and  in  large  hospitals 
thift  is  best  dune  by  a  shaft  ojK*ning  above,  not  into  the  ward,  but  into  the 
staircase,  or  a  well-ventilated  passage,  and  below  into  a  small  ctoset  from 


•  Xutct  uB  HoiipfU!».  p.  a*. 
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which  the  linen  should  be  fre«iuently  removed  to  the  dirty  linen  store.     Tho 
laundry  must  be  detarhed,  never  under  the  iioajntal 

The  general  principle  of  construction  is  seen  in  the  three  cuts  (taken  from 
Mifts  Nightingale's  work),  showing  the  Laribiiifd^ro  UospitAl  at  Paris,  whicli 
circnmsUiuces  have  made  the  tjrpe  of  thia  system,  and  the  military  hospitids  at 
Woolwich  and  Malta,* 


X 


"'". 
Um 


1 


jj 


H  »! 


Tlie  Herbert  Hospital  at  Woolwich  consiste  of  four  double  and  throe  single 
pavilions  of  two  ftivors  each,  all  roisf^d  nn  bai^r-mnnt-^.  There  is  a  convalescents' 
<lay-room  in  the  centre  pavilion.  The  arlniinistration  is  in  a  soparate  block  in 
front.  Tlie  axis  of  the  wauLs  is  a  little  to  thrt  east  of  nortlu  There  is  a 
corridor  in  the  basement,  tlirough  which  the  food,  medicines,  coals,  &c.,  an? 


*  fn  MiMD  NightJngnle'fl  vwk,  and  in  an  arlido  hr  Dr  Aitken  {Bn4.  nnd  for.  Med.  C'Atr. 
A«H>w,  ISflO),  will  lie  rouu<l  pUiiN  or<«iiinll  ami  Innre  fioHpitalx  oit  titp  pnWlinn  ayRtem. 
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conveyijd^  and  then,  by  ftaerin  of  lifts,  elevated  to  tUe  wiinls.  Tlio  tt'mu'*-^; 
on  tho  corridor  aH'onl  oasy  nnsiiiH  of  rtpfn-nir  exeroiRo  for  tlie  jmtieuta  in  the 
ujiper  ward.  Tin?  wiinl«  aiv  wju-iiumI  Ijy  twy  cmdnil  <)|M*n  lireplnees,  with 
d<«c»?ndnig  flues,  round  which  aro  air  passageH,  bo  tliat  t.h(»  enUiring  .tir  is 
warmed.  Thy  Iloors  iiro  iixm  beams,  filled  in  with  concrete,  and  covered  with 
nak  hoarding. 


r — ^ 


* A  M I M  1  »  T  RATION 


Fig.  90.— Qround  Plan  nftho  Herbert  Ho'mitnl,  Wnolwicb  (from  Mini  NiglitingaleV 

hook). 

Such,  then,  aro  the  general  j^rinciplei;  of  (instruction  and  atlminiBtration  as 
applied  in  niiht^ry  ho8pital«  at  home. 

As  another  LDuHtnitiou  of  the  same  princi[de8  of  conalruction,  the  projwsed 
General  Military  Hospital  at  Valetta  may  he  given. 

Hos^nfals  in  tfm  Tmjnr^. 

Tho  Barrack  and  Hospital  CommiKsion,  in  carrj-ing  out  the  plana  of  the 
Royal  Indian  Sanitary  Couuuisaion,  suggest*  for  each  sick  man — 

Superficial  area  =    100  equaro  feet,  up  to  120  in  unhealthy  diatricta. 
Cubical  space     =  1500  feet,  or,  in  unhealthy  districts,  2000  feet. 

It  is  also  directctl  that  hospitals  should  consist  of  two  diHsions — Ist,  for 
sick  ;  and,  2(1,  for  convnlesconts — this  latter  division  to  hold  25  per  cent,  of 
the  tot;U  hospital  inmates. 

KacJi  hospital  is  to  be  built  in  blocks,  to  consist  of  two  iloors,  the  aick  and 
convalescents  to  sleep  on  the  upper  floors  only  j  each  block  to  hold  only  20  to 
24  beds. 

The  principles  and  details  are,  in  fact,  identical  with  those  already  ordered 
for  the  home  stations. 

These  plans  will  effect  a  groat  change  in  the  ho.spital  occommMlation  in 
India,     The  plan  now  adopted  there  in  shown  in  drawing  (tig.  91),  which 


•  Op.  eii.  p.  27. 
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roprosenlB  lialf  of  a  European  hospital  on  the  Bengal  standard  plan.     It  is 
very  similar  to  the  barrack,  and  cousisUi  uf  a  central  hall  or  ward,  and  two 


Fig.  91.— Bengal  StaniUrd  Plan  for  a  Curopeau  Hospital. 

vorandahs  (inner  and  outer).    The  centre  part  is  the  adminiBtratiou  and  ofhcca. 
The  several  blocks  are  arranged  en  SeJielon. 


CHAPTER  X. 
SEWERAGE. 

METHODS  OF  REMOVING  SKWAGE  MATTERS. 

The  absolute  lUHj^'ssity  of  removing  from  our  dwelluigB  aa  ra|>i(llv  as  posaible 
tht!  8oli(l  uml  tluul  uxcrotioiis  of  men  and  aiiimuLs  will  nnt  Ihi  disputi'cL  Uifl 
highly  probiiblo  that  to  barbarous  and  inulHcient  nioiios  of  removing  excreta 
iW»i  must  partly  truc-o  tliu  grout  pitjvalurice  of  diseuso  in  the  middle  a>?i;8,  and 
there  is  no  doubt  that  many  of  tbe  diabases  now  {Jievailing  in  our  laige  towns 
uru  owing  to  the  same  cau»e.     (See  Aib.) 

When  men  live  in  tbinIy-[>opulate<l  countries,  following,  aa  they  will  then 
do,  an  agricultural  or  nomade  life,  they  will  not  experience  the  consequences 
of  inanfficient  removal  of  oxcreta.  llic  sewage  matter  returns  at  onco  to  that 
great  deodoriser,  tbe  soil,  and  fertilifting  it,  becomes  a  bon«^(it  Ui  man,  and  not 
a  danger.  It  if?  only  when  men  collect  in  communities  that  the  disposal  of 
excreta  becxsraes  a  matter  litemlly  of  life  and  ileath,  and  betore  it  can  bo 
settled,  the  utmost  skill  and  eneigy  of  a.  ]>eople  may  be  taxotL 

The  question  of  the  proper  mode  of  disposal  of  sewage  lias  been  somewhat 
perplexetl  by  nvft  keeping  apart  two  separate  cousiileratittns.  The  objert  of 
the  phyfiitMan  ia  to  remove  as  rapidly  as  i>ossiblo  all  excreta  from  dwellings, 
so  that  the  air  fihall  not  bo  made  injpure.  Tlu?  agriculturist  wishes  to  obtain 
from  the  sewage  its  fertilising  powers,  it  is  not  easy  to  satisfy  both  parties, 
but  it  will  probably  be  conceded  that  safety  is  the  first  thing  to  bo  sought, 
and  that  proHt  must  come  afterwards. 

There  are  oidy  two  mode*  of  removing  sewage  from  dwellings.  It  must  be 
waahed  away  by  water,  or  it  must  l)e  carried  or  cartetl  away  to  such  a  dis- 
tance aa  to  bo  innocuous,  or  partly  washed  away  and  partly  carried  by  hand. 
It  must  not  lie  about  houses,  or  be  buried  in  pits,  wliich  is  only  one  degree 
bett*?r,  if,  indeed,  it  is  bettor. 

The  c|uanLity  of  excreta  to  be  removed  maybe  assumed,  taking  all  ages  into 

fcount,  to  be  at  least  ll\  ounces  of  faecal  and  40  ounces  of  urinary  matter.    A 

popidatiou  of  1000  porsiins  will  thcw»frire  pa-ss  daily  15G  lb  of  solids  and  250 

gallons  of  urine ;  or,  in  a  year,  25  t<ins  of  adids  and  I»l,2r»0  gallons  or  14,G46 

cubic  feetof  urine.     If  sewers  are  employed,  thia  ia  dilated  greatly  with  water. 


SECTION  I. 

RBMOVAL  BY  WATER  THROUOn  SEWERS— WET  SIETOOD. 

I  f  the  supply  of  water  be  stithcient,  ami  if  sewers  are  properly  constructed,  this 
w  by  far  the  reailiest  and  most  inexpensive  way  of  disposing  of  theexcretifne. 
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The  sewage  matter  is  at  once  diJuUnl  witli  water,  and  washed  away  to  a  dis- 
tance. On  the  other  hand,  if  eewers  are  badly  made,  and  if  the  amount  of. 
water  be  insutticlent,  they  m-e  worse  than  laaeless,  as  tliey  have  the  api>6arauc« 
of  efficiency  witliont  the  reality, 

In  order  that  sewers  may  \w  efficient,  they  must  be  well  constmcte*!,  Imve 
a  proper  fall  and  water  s^iipply,  and  be  properly  ventilatod.  If  there  be 
enough  wator,  and  if  the  miu-iiall  bo  great,  tlmy  sliould  not  1m3  u&ed  for  carry- 
ing off  surface  wat^r,  especially  in  India,  where  tlie  rains  are  so  heavy  that 
no  Bfiwere  could  be  lai-ge  enough  tor  this.  They  niust  never  open  into  the 
ba.^ement  of  a  house^  as  no  traps  will  prevent  the  gasea  from  rising  into 
the  warmer  atiuosphore  of  a  dwtilluiy  houst'  ;  but  tliey  should  open  into  de- 
tached or  Homi-thitttchcd  huildingif,  with  good  ventilation  in  the  connecting 
pn^imge. 

If  these  points  are  not  attended  to»  they  become  worse  than  the  old 
cesspits,  the  gases  from  which  escaped  at  any  rate  into  the  free  atmo- 
sphere i  whereas  in  sowers  the  gases  are  often  couhned  in  a  smtdl  space,  and 
press  with  a  force  great  enougli  to  throw  back  the  atmosphere  t)iroiigh  all 
openings.  ■ 

Siz''  and  Shajt*^  of  Sarers. — A  convenient  division  is  into  house  drains  andj| 
street  drains.     The  former  are  now  almost  invariably  made  of  well-ghuod 
round  oarthenwaro  pipes — the  latter  of  good  brick,  well  set  and  cemented, 
and  of  the  form  of  an  egg,  with  the  small  end  downwards.     The  best  size  for  M 
circular  house  drains  is  considered  to  1h3  4  to  G  inches  diameter  for  closet  and  | 
sink  drains,  np  to  15  inches  diamct<'r   for  the  larger  house  drains,  which 
should  never  be  timaller  Uian  6  inches.     They  ought  not  to  be  more  than 
two-thirds  full.     It  is  generally  considenul  that  thn  8iy^  of  tlie  street  or  main  U 
drains  should  be  enough  to  allow  a  man  to  creep  through,  but  some  engineers  ™ 
conidder  this  unnecessary.     Tlio  general  tipinion,  however,  is  in  iavour  of 
making  them  this  size.*     In  Paris  the  main  sewers  are  made  with  paths  on 
each  side,  just  alx)vc  the  stream  ;  a  tramway  runs  on  one  side  which  carrier  a 
machine,  which  can  at  once  clear  the  bottom  of  the  sewer ;  the  entrance  of 
each  house  drain  is  marked  by  a  jwrcelain  ]MU'.  lieaiiug  a  number  ;  the  owner 
of  the  house  piiys  a  small  sum  (3  franco)  annually  to  have  his  house  dnin 
kept  clean. 

Fafl  and  Velocity  of  Current.- — For  pipe  lionse  drains  enginoers  usnally 
give  a  fall  of  1  in  48  ;  for  street  drains  the  fidl  is  iii"uch  itss — from  1  in  50  to 
1  in  300,  or  even  less.  'Die  fall  depends  on  the  size.  Mr  Wickstee*!  gives 
the  following  table  to  show  the  niiiount  of  i'lill  for  different  sizes.  If  it  be 
admitted  that  a  velocity  of  about  220  feet  jvr  minute  is  the  l>est  for  housi* 
drains,  and  180  feet  per  minute  for  the  larger  atn^^'t  ilndna,  the  fall  ref|uirp.d 
would  he,  in  the  first  case,  from  1  iu  05  to  I  in  87,  and,  in  the  second  case,  1 
in  24-1  or  1  in  784,  according  to  Ww,  size  of  the  drain.  Occasionally,  with  a 
good  supply  of  water,  and  wlicn  wdl  maih',  sewers  have  been  kept  clear  with 
scarcely  any  fall,  but  it  is  hazardous  to  trust  to  this. 


•  An  tmuicDBe  amount  of  ditcnssion  Iim  taken  place  rs  to  whether  it  woulil  not  he  better  to 
have  the  main  newcni  of  cirralar  pipe  ilrains  nf  18  Indies  diameter,  in-itend  of  hnihlind:  them  of 
hrick.  The  Reports*  of  the  Gcm-ml  Itoanl  of  Health  wen*  in  favour  of  suili  a  plan,  but  the  very 
long  iliactuuduD  at  the  Institute  of  Civil  Kneiue«ro  {1649  and  1854>)  showed  tlmt  tbu  opiniuiu  of 
engineers  were  opj>o.<;ed  to  this  phui.  8till  it  has  acted  well  in  aonie  hqsca.  At  Amwick,  in 
Northunihrrljui)],  it  is  stated  ("SuggMtioniifnr  Sanitary  Works  in  Ifiilia,"  Ptltw-Book,  1S6+,  p, 
6),  that  a  pipe  of  14  inches  diameter,  with  ii  fall  of  1  in  400,  jiorvcisatownnf7(HX>inhabitjuitH,  with 
140()  wat4;r-cloAetA.  Tliu  supply  of  water  is  16,000  galhms  dailv,  cr  21  gallons  ikt  huad.  In 
other  places,  howercr,  the  pipe  niiun  tirains  have  lieen  found  ho  ael't'cttve,  so  liahfe  to  breakofje 
and  clogging,  that  they  liavo  Lmoi  taJicn  np.  On  the  whole,  the  opinion  of  the  majority  of 
engineers  ia  at  present  opposed  to  them. 
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Sewern, 


Diiuncter. 

Velocity 

in  feet  per 

mhmto. 

Gnulwnt 

reqiUrwl. 

4  inchra 

240 

in    36 

6     „ 

220 

.,    65 

8     „ 

220 

„    87 

9     ,. 

220 

„    08 

10     „ 

210 

,,119 

15     „ 

•     .               180 

,,244 

18     „ 

180 

„294 

21     M 

180 

,,  343 

24     „ 

180 

..392 

30     „ 

180 

„490 

36     „ 

180 

,,fi88 

48    „ 

180 

»784 

Caieu 

iation  of  the  Di^harge  ft 

mn  Setters, 

. — Several  formulse  havo  boon  giTen,  of  which  the  following  is  tho 
Inofli  nmple  ;  it  in  also  fiiirly  i^orrwt 

Ascertain  tho  hydraulic  mtmii  depth  when  the  sewage  is  flowing,  and  tho 
amount  of  fall  in  feet  per  mile.  The  hydraulic  mean  depth  is  ^th  the  diameter 
if  the  pipe  is  running  fnll ;  if  the  pijM?  is  not  full,  it  is  the  section  area 
divided  by  the  wetted  pieriineter.  Thi;  wetted  iK'rimetifr  is  that  part  of  the 
circle  of  tho  pipe  welted  by  the  fluid.  The  fidl  in  feet  per  mile  is  easily 
obtained,  as  the  fall  in  50  or  100  or  200  fw't  can  be  measured,  luid  thy  fall 
per  mile  calculated  (5280  feet  =  1  mile).  Having  got  these  niuubers,  mul- 
tiply the  hydraulic  mean  depth  by  twice  the  fall  in  feet  j)er  mile,  and  tako  out 
the  sciuaro  root.  Multiply  this  by  55,  and  the  result  by  the  section  area.* 
Tlie  number  obtained  gives  tho  amount  in  cubic  feet  per  minute. 


Latjing  and  Coivietiion  of  Setcers, 

Tlie  greatest  care  is  necessary  in  the  construction,  so  that  there  ^hall  l)e  no 
breakage ;  pipe  sewers  must  rest  on  a  hard,  well-formed  bod  j  tlie  fidl  should 
be  as  rcgidar  as  possible  without  sudden  differences  of  level ;  if  there  is  a 
great  dilferenco  of  levtd,  a  raanliole  must  be  provided  The  manhole  is  now 
often  i)n»vided  with  a  sliding  irtm  cover  to  prevent  pasftage  of  f«wer  air ;  or 
by  the  aide  of  the  maidiole  a  V(mlilatiiig  cliauiber  is  placed,  into  which  the 
sewer  air  passes,  after  having  first  pa.ssod  through  homontal  or  vertical  char- 
cofd  trays.     At  junctions  of  scwi.^rs  right  angles  must  bo  avoided^  and  curves 


Tlie  formnU  i»-  V  =  fifi  x  {  Vd  x  2F)  x  A. 

V  =:  vulftcity  in  cubic  feet  per  miiiiite. 
D  —  hylrai^ic  mean  depth. 
F  =  fall  JD  fwtt  per  mile. 
A  =  wction  area. 


Mr  Hnwknley'fl  fonnnU  I* 


V  =  77 


•77    /-Kd 


^d 

y=  velwity  in  yardfl  per  second. 
(   =  Itngtb  of  pipe  in  yanb. 
A  =:  hcoil  in  inrhp.t. 
ti  =  4'vunvler  m  indiM. 
Tito  rcHoIt  mtut  W  iuultipliu<l  t>v  tlic  section  aita  to  give  the  cnbtc  amount. 


^'l 
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with  a  large  mdiufi  given ;  the  radius  of  no  curve  on  a  main  sewer  should  be 
less  than  ten  times  the  cross  sectional  diameter  of  the  sewer.  Trape  must  hv 
insortetl  at  the  junction  of  house  and  8tre<H  drains,  and  the  iiommon  syjihun 
is  now  usually  preferred.  The  best  hydraulic  lime  must  be  used  for  mortar. 
Vetdilaiion  ujid  PuHjfeafioH. — As  gases  are  largely  disengaged,  and  natu- 
rally rise  to  the  upi>er  end  of  the  sewer,  there  is  a  continual  danger  of  their 
passing  back  into  the  hou^e  ui  spite  of  tmpH  ;  there  must,  therefore,  bo  many 
openingR  into  the  drain  Bewt*rR,  and  especially  just  where  the  liou»e  drains 
join  them,  so  that  there  may  be  no  pressiu-ti  on  the  tpip.  House  tliaiJis  should 
be  ventilated  near  the  closet  by  a  pipe  running  up  above  the  house.  The  beat 
mode  of  ventilating  is  by  pipes  running  up  into  the  air ;  means  of  aspiration 
by  furnaces  and  cliimneys  hnvc  been  proposed,  but  the  openings  into  a  sewer 
are  too  many  for  this  to  act  efficiently.  The  street  lamps  have  been  used  with 
advantage  as  pipes.  In  certain  cases  the  wind  blowing  through  the  open  out- 
let lias  forced  bjick  the  sewer  gases  into  houses,  and  this  is  likely  to  «)ccur 
when  the  s^^wer  opens  above  a  river  or  the  sea,  or  if  the  mouth  is  left  open  by 
the  ebb  of  the  tide.  f 

Trays  of  charcoal  (as  recommended  by  Stenhouse)  have  been  used  with 
great  advantage  by  Lothcby  and  othcm  to  absorb  the  fietid  gases  of  sewers, 
and  in  every  ventilating  pipe  there  should  bo  one  or  more  traya.  Mr  Kaw- 
liiison  now  regularly  employs  thum  in  the  sewers  of  every  town  he  drains. 
The  charcoal  must  bo  rather  small — not  too  thick,  and  several  trays  with  a 
little  charcoal  are  better  than  one  thick  mass.  The  objection  is  that  the  pas- 
sage of  the  gas  is  sometimes  stopped,  and  it  finds  a  readier  exit  olsowhore.  It 
shoiUd  be  seen  that  this  is  not  the  case. 

The  causes  of  choking  of  sewers  are — 

1.  Bad  lines  and  gradienta.  The  information  on  this  point  must  be 
obtaineil  from  the  engineer.  It  should  be  the  first  point  inquired  into  when 
a  disease  connected  with  sewage  prevails. 

2.  Imperfect  form  and  workmanship,  so  that  an  oljstniction  is  given  to  the 
flow,  from  excessive  friction  ;  large,  wide,  fiat  sewers  are  very  liable  to  chok- 
age  from  this  cause.  Subsidence  of  the  sewers  in  loose  soils,  and  fracture,  so 
that  the  contfmts  escape  into  the  surrounding  stnl.  Sowers  made  of  porous 
brick  allow  the  fluids  to  percolate ;  the  siilids  remain  and  accumulate. 

3.  Forcing*  hack  of  sewage  at  the  outlet  by  tides  or  by  accumulation  of 
water  from  rains.  Winds  also  force  back  sower  gases.  So  that  the  mouth 
of  sewers  should  1m!  protecteiL 

4.  Depictive  waUir  supply. 

AviontU  It/  Wah\r. — It  has  already  been  stated  in  the  chapter  on  Water, 
that  to  keep  sewers  clear  the  amount  of  waUir,  in  addition  to  rain-fjill,  must 
be  twenty-live  gallons  per  head  daily.  If  tlie  fall  is  Wl,  it  should  ha  more. 
In  addition,  flushing,  i.e,^  the  sudden  passage  of  large  bodies  of  water  into  the 
sewers,  must  Im?  employed.  It  is,  indeed,  recommended  by  thoao  best 
acquainted  with  the  subject  tlmt  all  servers  should  be  flushed  once  a-day. 

Comjyoffifion  of  SeiP<if;e. — As  found  in  sewers,  the  excretor}'  matter  is  greatly 
diluted,  and  ia  largely  mixed  with  other  matters  which  fiud  thtMr  way  into 
the  sewera,  esjierially  tlirough  the  surface  drains,  i^laiiy  analyses  have  been 
made,  which  agree  tolembly  closely.  In  Loudon,  whore  about  forty  to  fifty 
gallons  of  water  per  head  <luily  psias  into  the  sewers,  the  sewage  is  often  not 
more  concentrated  tlmn  some  shallow  well  waters,  and  drinking  water  in 
various  parte  of  the  world  has  often  beeu  more  impure.  It  is  this  immonsa 
degree  of  dilution  which  renders  the  application  of  sewerage  materials  to  land 
so  difficult  and  unprofitable,  so  that,  acconiing  to  Mr  Lawes,  it  is  impossibl*? 
to  look  for  a  good  financial  return  for  the  outlay  expended  on  works  intondod 
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to  apply  the  8tiwage  to  the  land.*  To  get  aiiy  return  an  enormous  quantity 
of  the  UiJut«d  sewage  has  to  be  used  ;  I»nl  luwex  found  that  tlic  sewiij^'o  of 
Watfn^^,  vniU  4000  people,  was  only  suHStnt-nt  for  sixty  iicres.  irsed  in  this 
great  proportion,  it  ia,  howeviT,  very  furtiliaing  for  the  grass  croi)s,  and  osjk)- 
ciftlly  for  Itjiliim  rye-grass.  The  composition  is  fairly  represented  in  the  fol- 
'  ^Viug  analyses  : — 

CortipoHlion  of  Seicagc  Water.i^ 


Grains  p«r  gallon. 

Organic  matter  (soluble),  . 

„             (suspended),      . 

Ijme-, 

Magnesia,         .... 

So^la, 

Potash, 

Chloride  of  Sodium, . 

Sulphuric  aeid, 

Phosphuric  acid, 

Carbonic  acid, 

Silica,  oxide  of  iron,  oxide  of  zinc, 

Ammonia.       .... 

1 

fi 

a       1       4 

1 

19-40 

3910 

1013 

1*42 

4-01 

3-66 

26-40 

5-34 

2-C3 

9-01 

6-20 

7-48 

4103 

17 

14-71 

1-82 
2*40 
3-57 

22-61 
5-31 
6-76 
8-92 

13-55 
8-43 

12-3    1 
24-37  j 
12-52 

1-59 

2-41 

3-31 
34-30 

6-40 

2-48 
11-76  ( 

6-46  i 

7-88 

9-20 

11-25 
1-35 
1-89 
1-09 
5-58 
3^43 
0-64 

4-77 

134-78 

14511 

125-78 

39-20 

One  ton  of  London  or  Rugby  sewagu  contains  only  from  2  lb  to  3  tt>  of  solid 
matter  (Lawes). 

Tlio  amount  and  composition  of  tho  gases  evolved  from  sewage  has  been 
already  given.     (See  Am,  p.  79.) 

KramiwUion  of  Setecm. — In  caae  there  is  any  suspicion  of  diseases  being 
connect^  with  tiewage,  the  examination  should  be  conducted  in  the  order  of 
the  previous  jmmgraphs,  viz.,  the  kind  of  sewers ;  their  fall  ;  the  velocity  of 
the  current  in  them,  and  tlie  amount  of  their  discharge,  actual  (if  it  can  be 

sertained)  and  calculated ;  their  condition  as  to  construction  ;  ending  and 

ipping  ;  vontilation  and  amount  of  water.  Tho  factq  just  given  will  serve 
II*  a  guide  to  show  if  any  defect  exists  in  any  of  these  points. 

Disjyotftil  of  the  St^rarje  Matter. 

The  following  plans  are  in  use  : — The  sewage  runs  into  a  tanlc,  and  is  then 
n?nic)ved  frtmj  time  to  time ;  or  it  is  passed  into  a  river  or  the  sea,  or  is 
idlowcd  (after  settling  or  treatment  with  deodorants)  to  How  over  land. 

There  is  now  a  strong  feeling  against  sewage  passing  into  a  river;  it  con- 

*  Tho  tmIiii)  of  the  <Ulut«(l  Mwafpe  liaa  been  rarioiiHly  calculntetl ;  tiiia  lioa  been  iwaally  Joue 
)iy  ttitiine  the  nuantitiefi  of  .imnionio,  yiho5{)borie  Acid,  and  potash  (the  thire  vnlunMo  cniisti 
tmnt»  of  flcwA^l,  as  ^'ivcn  by  ivniklyti:^  per  ton,  aud  then  estimating  the  vntue  acfidrdin^  to  tlio 
market  jmce  of  ttirite  thrre  nulistaiH-fx,  It  in  bfilievpd,  however,  that  the  Viiliu-  m  imt  nion? 
than  2)1.  or  4tl.  i>er  ton,  all  il^lui'tintit  hcini;  made.  Borne  ycant  a(n>  it  was  culcitlntri)  by  Mr 
Rrtza1|2utt«  thttt  no  iew  than  4^J1,00(>,ritYi  ^nllnriM  of  water  pajuwl  thiilv  fK'ni  the  Ixiudoii  w*wt!i» 
This  iiitiiidfl  min  wotcr.     ThU  will  nhow  thf  iminenw  dilution  "f  tlif  M)wii;h'. 

t  Way     Sctond  K«*|K>rt  of  Ctiinmi.Hsion  -m  Hfwajuteol  T<iwns,  \S*il,  \\  tfV.  et  #^/. 
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laminates  the  water  which  nuiy  ho  uhwI  for  ilrinlting,  aiul  the  evidence  we 
DOW  have  of  the  effects  of  iin])ure  water  makes  it  imperative  that  this  plan 
should  be  given  up.  lieaiiios,  the  aninunt  of  suhstanci!  of  all  kinds  carried  is 
sutficient  to  silt  up  the  IkmIs  of  liven  large  streams.  It  may  be  considered  that 
tliB  diajwsal  iu  ruuriing  streams  will  not  iun^;  ha  i>orniittetl.* 

It  may  ho  carried  into  the  sea  if  a  town  ho  conveniently  .situated,  but  then 
it  iiiUHt  Iw  carried  well  out  beyond  low-wakT  murk,  or  elsetho  efHuAna  caused 
by  the  mixin}^'  of  tlio  orjjanic  matter  and  sea  water  will  be  both  a  nuisance 
and  ijijurious.  It  must  never  be  discharged  into  a  tideless  sea  unless  it  can 
be  tlirown  into  a  current  which  may  sweep  it  away,  otherwise  it  accumuhitos 
near  the  shore,  and  being  covered  only  ^y  shallow  water,  soon  becomes  little 
better  than  a  cesspooL 

What  is  to  be  done  with  the  fliluted  sewage  in  an  inland  town  1  If  it  were 
strongly  fertilising,  there  would  be  no  difficulty  ;  hut  it  is  not  so.  It  ia  not 
profitable  to  apply  it  to  land  unle.ss  it  esin  W:  made  to  pass  over  the  land  by 
gravitation.  If  this  can  bo  done»  the  bust  plan  appears  to  be  to  receive  it 
into  settling  reaervoirs  or  trenchi's,  so  tliat  ttie  tliick  vLscitus  parts  may  subside ; 
to  let  the  thin  portions  flow  over  land,  and  then  to  mix  the  thick  parts  with 
coal  refuse,  street  sweepings,  &c.,  ami  to  cjut  it  away.  It  will  p^iy  tlio  expensd 
of  carting,  but  not  much  more.  Tlie  trendies  are  Ufiually  mad*^  4  or  5  feet 
deep,  18  inches  wide  at  the  bottom,  and  Avith  slopes  of  1  to  1 ;  the  sectional 
area  of  the  trenches  is  from  10  to  20  times  greater  than  tlie  area  of  the  outlet 
of  the  sewer,  so  that  the  sewage  flows  slowly.  Hurdles  and  wickenvork 
atraiuera  are  placinl  in  the  trenches,  to  lessen  flow  and  encourage  subsidence. 
In  the  reservoirs  tilUning  beds  have  been  put,  and  it  luis  been  attempted  to 
lilter  it,  both  by  ascent  and  descent.  (,»n  a  small  scale  this  answers,  I  believe, 
but  not  on  a  lai-ge  one  ;  the  filters  constantly  gtt  (flogged. 

The  most  hygienic  proci'L-din^^  was  that  aduptcid  at  Leic'ester.  The  sewage 
water,  wliich  averages  about  40A  gallons  por  head  daily,  \vi\&  received  into  a 
tank  and  mixed  with  lime.  The  solid  matter  was  so  perfectly  precipitateil 
that  the  aupeniatant  water  had  no  taste,  and  could  Iw;  allowed  to  pass  into 
streams  without  injury.  Unfortunately  the  thick  part  left  behijid  has  scarcely 
ajiy  ferliliaing  power,  as  the  amnioaia  is  lost ;  and  therefore  this  method  is 
not  hiiaiici;illy  successful. 

When  the  sewage  is  allowed  to  How  over  land,  it  is  absorbed  in  lai^ 
quantities,  and  so  ra])id  is  the  deodorisati(»n  that  fmjuontly  no  nuisance  is 
created.  Still  the  power  of  the  soil  hjvs  a  limit,  and  sometime*  the  sewage 
water  has  passed  insufliciently  piirilied  into  streams  ;  and  actions  have  been 
brought  against  the  atillioritieH  of  sitme  t^nvns  for  polluting  the  strean»s.  It 
appears  from  the  experiments  of  Lawes  and  UiIlH'rt,+  that  the  eartli  removea 
almost  the  whole  of  the  suspended  matters  fif  the  sewage,  iKith  orgJinio  and  in- 
orgiuiic.  Some  of  the  matters  in  solution  an)  also  i-emoved  ;  for  example,  the 
ammoiua,  especially  if  the  sewage  dotw  not  nin  through  too  rapidly,  in  which 
case  a  good  deal  of  ammonia  may  pass  ott  Some  nitrogenous  oi-gnnic  matter, 
however,  passes  ofti^>n  into  tlie  dminagc  water,  but  usuidly  it  has  been  oxidised 
itilo  nitric  acid.  Phosphoric  acid  and  potass  are  both  retaiued  to  a  couai<lenible 
extent ;  soda  in  the  next  place,  magnesia  lo  a  less  extent,  and  lime  still  less. 

The  imi>ortant  hygienii;  [loint  ap|M*ars  to  be  tliat  the  nitrogenous  organic 
matter  was  usually  either  retained  in  the  soil,  or  was  oxidised,  so  that  there 
was  no  further  danger  of  putrcseency.  If  there  is  at  any  time  more  aowago 
than  the  land  can  receive,  deodorants  must  lie  employed. 

*  Sco  Second  Report  or  the  Comminion  appoiutcd  to  inquire  into  the  btwt  mode  of  Diitrlbut- 
ii^the  Sewsge  oTTovjw.—Bttif-Boo/:,  1801. 
t  Thlnl  Report  or  the  GammiMion  appoiuted  to  imiain!  iiito  Uie  Be«iige  of  Towns,  1866,  p.  47. 
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In  some  coses  sewago  has  been  applied  to  land  for  years  without  any  bad  effects 
to  those  living  near;  but  there  are  a  tew  instances  to  the  coutmry,  luid  more  L*vi- 
dence  is  necessary  on  this  point  (see  page  104  ;  cases  of  Whithy  and  Cloiislon). 
It  is  possiltle  that  the  tiatuie  of  tlie  soil,  the  amount  of  sewage,  and  the  mode 
of  its  fl{)plicati()ii,  may  cause  differences  in  the  amount  of  emanations,  or  the 
emanations  may  not  drift  in  the  direction  of  the  houses.  At  any  rate,  it  is 
wise  not  to  apply  the  sewago  on  lands  near  houses. 

As  Uie  great  dilution  of  sewage  is  the  main  cause  of  the  financial  ftiilures,  it 
has  been  proposed  to  divert  the  surface  water  and  rain-fall  from  the  sewers, 
and  convey  it  hy  separate  channels,  ^tr  WiuiTs  phmse,  "the  rain  to  the 
river,  the  sewage  to  the  soil/'  luis  become  celebrated,  but  it  must  be  romeni- 
bea'd  that  the  rain  is  the  great  puriHcr  of  sewers ;  without  it  there  are  fcAV 
which  would  not  get  clogged,  unlees  they  are  well  matle  and  are  well  supplied 
with  wuter. 

Form  of  Wafer-Chsets. — On  this  point  little  need  be  said  ;  many  patents 
have  been  taken  out,  but  practically  they  ahuost  all  resolve  themselves  into 
some  mollification  of  the  syphon.  A  simple  syjihon,  ^vith  a  good  tlow  of 
water  (10  gallons),  is  as  good  as  an^iJiing,  and  it  is  easily  cleaned  if  it  gets  out 
of  order.  Mr  Jennings  has  patented  a  syjdion  ^vith  a  plug  which  would  stxim 
to  render  ruHux  of  ga.?  almost  impossible.  The  How  of  water  can  Itc  connected 
witlj  a  handle,  the  seat,  or  the  door  of  the  closet.     The  latter  is  the  most 

^ certain  plan  of  iustiring  tliat  water  in  suJhcient  amoimt  is  poured  in.     In 
barracks,  water  latrines  are  used  iiiHtea<l  of  closets  (see  I^ahracks,  p.  291). 


SECTION  ir. 
REMOVAL  IN  SUBSTANCE— DRY  METHOD. 


The  use  of  sewers,  and  removal  by  water,  is  in  many  cases  impracticahlo, 
A  fall  cannot  be  obtained  ;  or  there  is  insuthcient  water ;  or  the  severity  of 
the  climate  foHwxa  tlie  water  for  months  in  the  yf^ar,  and  removal  by  water 
caimot  be  attempted.  Then  either  the  excreta  will  accumulate  about  houses, 
or  must  be  removed  in  substance  daily  or  periodically.  Kven  when  water  is 
abundant,  and  .sewers  can  be  made,  many  agricuHuristJ*  are  in  favour  of  the 
dry  system,  ss  giving  a  more  valuable  fertilising  product ;  and  various  plans 
are  in  use. 

In  some,  the  solid  and  liquid  excreta  pass  into  boxes  or  tanks,  which  are 
emptieil  daily,  and  the  sewage  is  at  once  applied  to  land  without  furthei 
treatment,  'lliis  system  is  proBtable ;  it  is  carried  out  in  England  in  some 
barracks ;  and  IJebig  has  given  on  account  of  the  barracks  at  IWen,  where 
the  excreta  of  about  8000  men  are  removed  daily,  and  have  converted  thu 
sandy  wastes  about  Rastadt  and  Carlsnihe  iuto  fertilu  corn-fields.  Xhu 
annual  profit  was  in  1858,  L.680.  If  this  can  \w  done  efrortunlly,  it  is  the 
best  plan;  it  should  not  Iw  applied  in  the  immediate  neighbourluMxl  of  dwell- 
ings, and  the  Barrack  <-*ommissionon  Imre  orderod  that  it  shall  not  be  nearer 
barracks  than  500  yards. 

In  other  cases,  the  eoU  being  removed  daily,  or  from  time  to  time,  is  taken 
to  a  manufactory,  and  there  subjected  to  manipulations  which  convert  it  into 
a  manure. 

tender  the  term  **  Poudrette,"  manufactories  of  this  kind  have  lieen  long 
(yirri(*d  on  in  France,  though  tliey  are  said  not  to  be  very  prolitable.  At 
pre-sent,  however,  a  portion  of  the  nitrogen  of  the  urea  is  ronvert^l  into 
ammonia,  and  is  united  with  sulphuric  acid,  and  c•nmt^8  into  the  nmrket  a** 
Hulphate.     In  England,  also,  there  ore  severol  manufartoriea,  among  others. 
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the  "  Patent  Manure  Eureka  Company,"  who  rwluce  the  soil  to  one-eeventh 
of  its  bulk  by  the  application  of  heat,  and  obtain  a  ^eahlu  ami  good  manure. 

There  have  been  jrreut  discuasiona  as  to  tlie  sahibrity  of  the  Fivnch  p*»udrctle 
miinufactorieH,  and  the  evidence  is,  that  they  are  not  injurious  to  the  work- 
men or  to  the  neigh hourhowl,  although  oftf^n  incommodious.  liut  the  pow- 
drette  can  take  on  a  kind  of  fermentation  wliich  renders  it  dangerous,  and 
Parent-Duchdtelet  has  recorded  two  cases  of  outbreaka  of  a  total  fever 
(typlioid  1)  on  Iwan]  nhip^  loaded  with  poudrette. 

Very  comoionly,  howevur,  soiiitj  deodoriHing  substance  is  mixed  with  tlie 
soil  before  it  ia  rc^moved  from  thn  house,  and  it  is  then  at  once  applied  to 
land  without  further  prei>anition.  Dried  sudace  earth  (marly  and  clayey 
eartliaure  the  btiHt,  but  all  may  be  used)  has  been  etronKly  reconimendiHl  for 
thia  purpose.*  Boxes  to  contain  dry  earth  are  now  nmdc,  which  are  placed 
above  the  pan,  and,  in8tca<l  of  water,  the  earth  in  allowed  to  fall  over  thw  aoil+ 
This  plan  is  the  best  whitdi  can  bti  adoptfid  when  water  cannot  be  uaed,  but 
the  removal  of  the  soil  should  be  frequent.  The  plan  is  ntti-ndiMl  with  far 
more  trouble  than  the  removal  by  wator,  eiuco  the  earth  must  hn  dried  in  an 
oven  or  in  the  sun,  sifted,  placed  in  tlie  box,  and  the  soil  r«nioved  ;  but,  on 
the  other  hand,  it  gives  u  product  of  much  higher  manuriol  value.  Tlie  samo 
earth  may  be  pedried  and  used  over  again  even  for  live  times  ;  the  smell  of  the 
soil  is  destroyed  almost  inuneiliately. 

Tn  addition  to  earth,  charcoal  has  Iwcn  used ;  it  is  very  effoctiml,  but  ex- 
jwnaive.  M'Pougall's  powders  (carbolates  of  lime  and  magTiesia)  have  also 
been  used,  and  aprtnkiMd  on  the  soil ;  they  arrest  putrefaction  for  several  days. 

It  is  now  generally  bclioved,  in  carrying  out  the  '*  dry  system,"  that  it  is  of 
great  importance  to  suparato  the  urin*i  fnjm  the  wolid  dischar;^es.  in  iJenmark 
9ome  of  the  cloaetd  liave  long  l>eon  made  on  this  jjhin  ;  and  it  is  believed  that 
the  decomposition  o!  the  suil  in  provenlcd.  In  tliis  country,  Mr  Chessliiro, 
of  Birmingham,  has  intrwluced  an  "  Intercepting  Tank."  Immediately  below 
the  closet  is  placed  an  iron  box,  large  enough  to  hold  the  solid  excreta  of  a 
household  for  several  months ;  tlie  wat(«r-4!l()st*t  ]>ipe  pa^ww^s  in  at  otu'  (■orner  at 
the  top ;  at  the  opposite  comer,  at  the  bottuni,  is  an  outlet  [)ipe  running  into 
a  sewer  or  reeeptacle ;  across  this  corner  of  the  box,  antl  reaching  up  the 
%vhole  height,  is  a  perforated  plato  or  gmtitig.  The  box  is  liermeticAHy 
setded,  and  trappi'd  above  and  below.  The  tvaxiM  of  this  is,  that  the  urine 
runs  otf  through  the  discharge  i>ipe,  leaving  the  solids  in  the  1m-)x  ;  fmm  time  to 
time  tlie  Md  is  ni-moved,  and  the  box  cleaned  out  Decomjwsition  of  the  solid 
soil  is  certainly  greatly  delayed,  ii"  not  altogether  arrest^id  in  this  way. 

A  somewhat  similar  plan,  devised  hy  Mr  Llo^-^d,  is  in  use  at  Manchester; 
the  receptacle  is  divided  into  two  part*,  so  «lisposetl  as  Uiat  one  receives  ex- 
clusively the  Hcilidj  and  the  other  the  lir^uid  matttrs.  They  are  eaiih  separately 
disiufected  and  drletl  by  a  mixture  of  cinders  and  chalk. 

Mr  Taylor,  of  KomRey,J  has  also  devised  an  ingenious  machine,  wliich  in 
part  effects  the  samo  purpose.  Under  the  seat  is  a  revolving  disk  or  turn- 
table, wliich  is  moved  afU.T  the  closet  is  use<i ;  the  soil  falling  on  the  disk  is 
moveil  round  with  it,  and  by  the  time  the  circle  is  finished,  is  so  dry  that  it 
can  be  sciuited  aif  into  a  receptacle,  by  a  plate  projecting  from  the  edge  of 
the  seat.  A  current  of  air  is  allowetl  to  pass  through  the  box  in  which  the 
api>aralu8  is  contained.     The  vnine  runs  off  the  dish  into  another  rect»ptacle. 


•  Bee  ospeciollv  the  pajiers  «f  the  Itev.  H.  Moule,  "  JcmmAl  of  the  AgriciUtnm]  Society," 
No.  1.  p.  ill  (1803).     "  NHlicmal  Uc&Itli  anil  Wonltii,"  1S6]  (i»amplilel). 

t  Mr  Moulc  AUtAs  thft  quantity  nl"  earth  to  he  one-fifth  of  a  ton  per  head  for  Iwt-lvc  muatlis, 
or  very  neftrly  I4  tb.  of  earth  dAilj-per  hea»i. 

t  "  British  Ouhuq,"  by  Fntnvis  Taylor,  M.R.C.S.    2(1  ocL  \9&i. 
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Tho  "  dry  system"  ia  coining  into  grtjat  um  in  India,  and  is  being  carried 
out  there  with  great  attention  to  detail  Tlie  following  is  a  condensation  of 
the  rcgidiitions  of  the  liengal  (Joveniment  on  thii<  pnnt.*  It  will  Iw  observed 
that  only  iii  a  country  with  plenty  of  labour  could  such  a  system  be  carried 
out. 

The  general  arrangement  of  the  privy  ia  that  given  in  the  standard  plan  of 
the  Ilengid  Ooverujneut  (1858).  It  is  a  series  of  seats,  open  at  the*  back, 
w)»oro  th^fre  is  an  enclosed  8j)ace  for  the  convenience  of  the  sweepers  who 
remove  tho  soil  Tho  height  of  the  seat  is  18  inches;  a  moveable  pan  8 
inches  in  depth,  resting  on  a  solid  foundation  9  inches  high,  is  placed  below, 
80  that  it  exactly  fits  in  under  the  seat.  In  rear  of  tho  seats  is  an  enclosed 
space  wheru  a  8wee]>er  iu  constantly  stationed ;  <.lirectly  a  pan  is  used  he 
removes  it,  empties  the  contents  into  an  iron  receptacle,  rinses  it  out,  pours 
the  rinsings  into  tho  rocvptacle,  and  replaces  the  pan,  loariug  in  it  2  inches 
depth  of  clean  water. 

Once  nnJay  the  pan  is  scrubbed  inside  and  out  with  wood  ashes  or  broken- 
up  cluircool,  and  once  a-month  is  coated  with  Dhoona  (resin).  'ITie  jKin  Is 
mode  of  enamelled  iron,  or  if  iliLj  is  not  procurable,  of  kiln-dried,  glazed 
eortlien  vessels. 

Tlie  urinul  is  an  enamplle<l  iron  pan,  with  an  upper  iron  filo])ing  upwards 
and  outwards,  so  as  to  extend  1  h  inch  beyond  the  side  of  the  vessel,  to  catch 
drippings;  it  stands  in  an  inm  tray  1  j  feet  in  diameter,  filled  with  brnken-up 
cbiuxtMiI  and  wood  ashes.  The  urinal  ia  emptied  night  and  luoriiing,  and 
scrubbed  once  a-diiy  with  wih.hI  atthes  and  charcoaL  A  ])rivy  ylmuld  cunUin 
eight  seats,  and  ia  aUculated  fur  a  company  of  100  men  (one  scat  t^i  12  men). 

Three  receptacles  are  provided  lor  each  privy,  two  for  the  soil  and  one  for 
the  urine ;  they  are  kept  Ixihind  tho  screen-wall  in  rear,  and  the  sweeper 
empties  everything  into  them.  l*licy  measure  (apparently,  for  tho  dimensions 
arc  not  explicitly  given)  3  feet  by  8  inches,  and  18  inches  liigh.  The  exact 
size  is  a  matter  of  no  moment,  provided  they  arc  not  too  largo  to  be  easily 
tiaudled.     They  are  air-tight. 

The  ffiec«3  and  urine  bebg  collected  in  these  receptacles,  they  are  removed 
tlaily  in  carts  provided  for  the  purix)6e,  and  ai*e  cui'ted  away  to  pits  at  least 
half  a  mile  from  tho  nearest  barrack.  Here  the  receptacles  are  empti*»<l  into 
pits  each  10  feet  deep,  G  feet  iu  diameter,  and  9  feet  distant  from  each  other, 
80  as  to  allow  a  cart  to  jwiss.  One  set  of  pits  is  used  for  soil,  one  for  urine. 
Quicklime  is  thrown  into  the  first,  but  not  into  the  second,  on  account  of 
the  action  of  the  lime  on  the  urea.  One  privy  pan  takes  3  ounces  of  quick- 
lime, one  receptacle  C  ounces,  and  20  ounces  is  thrown  into  each  pit  where 
the  sewage  of  a  regiment  is  collected. 

An  orderly  is  appointed  to  inspect  every  privy  twice  daily,  and  the  swccpcrn 
are  plauMl  under  his  orders.  Tho  officer  commanding  each  battery,  troop,  or 
company,  inspects  the  privies,  &c.,  four  times  in  a  month,  and  reports  to  tho 
officer  commanding. 

There  con  be  no  doubt  of  the  general  excellence  of  this  plan,  but  soma  sug- 
gestions may  1»5  motle. 

Why  fihoidd  all  this  rich  fertilising  matter  be  thrown  into  pita,  which 
become,  in  fact,  ccaapoola,  and  though  closed  up  now,  may  at  some  future 
time  be  opened  1  Why  not  apply  it  to  the  land  at  once  I  Tliere  is  no  spot 
in  India,  even  the  most  sandy  plain,  where  this  sewage  woulil  not  suliice  to 
grow  any  amount  of  fresh  vegetables  for  s«:»ldiers.  Use  it  foraoldiern'  ganlena, 
its  all  our  i)rcsent  experience  shows  that  the  disinfecting  jwwer  of  earth  is  so 


*  Madnu  Medical  Jounuil,  Nov«inberl663,  p.  115. 
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great  that  there  is  no  dADgcr.     It  might  he  kept  at  one-third  of  a  mile  &om 
the  borrackfi  to  romuve  all  jjoHeiblo  risk. 

Then  again,  why  use  lime,  which  is  by  no  means  bo  good  a  dininfectant  as 
dry  earth,  and  more  costly  t  And  why  not,  by  a  simple  arrangement  like  that 
proposed  by  Mr  Moule,  allow  dry  earth  to  fall  into  the  seat,  and  thus  lessen 
the  amount  of  labour  rei|Tiired  1  In  many  colonies  it  would  be  impossible  to 
command  the  services  of  ten  men  i>cr  regiment  constantly  for  this  duty  alone  ; 
and  even  in  India,  it  may  be  questioned  whetlier  the*.  riKe.  in  the  price  of 
labour  which  is  now  guing  on  will  lojig  permit  such  a  plan  to  be  coutiimeid. 
By  the  earth  closets  there  would  be  a  grcirt  saving  of  labour,  as  the  pans  need 
not  be  emptied  oftener  tlrnu  once  a-day.*' 

SECTION   III. 
MIXED  PLAN  OF  REMOVAL  BY  HAND  AND  SEWERS. 

In  Paris,  and  some  other  continental  towns,  a  mixed  system  is  in  operation. 
The  receptacle  is  pierce<l  with  hole^,  tlmiugh  which  the  urine  pn«!«.vs  and  flows 
away  in  sewers  ;  the  solid  soil  is  retainc*!  iji  the  receptjicle,  and  is  |>eriodiwilIy 
removed.  The  removal  is  accom])lisko(l  by  taking  away  and  rejilacing  the 
receptacle,  or  by  pumping  up  the  soil  by  ineans  of  a  hirge  exhausting  s^Tinge  and 
hose.  Deodorant  subst^mces  are  sonietimen  Tiiixed  \Wth  the  soil,  and  the  recep- 
tacle is  vontilato^l  by  a  pipe  carried  up  and  opening  in  the  free  air.  In  this  way 
the  chances  of  clogging  of  sewers  tivt\  it  is  supposed,  almost  avoitled. 

After  the  soil  has  been  rumovod,  it  is  nii.xeil  in  Paris  with  liniu  itUked  with 
urine,  which  wouM  seem  l>y  no  means  a  gmid  plan,  and  w  then  r(iniove<l  to 
the  land.  This  is  called  "  Cljavix  aninialLci^e,"  and  in  1803  was  sold  in  Paris 
at  38s.  per  ton.+ 

SECTION  IV. 

SEWAGE  DEODORANTS  AND  DISINFECTANTS. 

A  yery  great  number  of  substannea  have  been  added  to  sewage  for  the  pur- 
pose usually  of  preventing  decomposition  and  retaining  thr>  amuioniacal  com- 
pounds. In  the  clmptor  on  Am  (page  82)  several  of  llie  lildef  dtjodorants  and 
disinfectant*  of  air  were  enumerated.  Here  I  shall  refer  only  to  those  used 
for  sewage : — 

1.  Clmrcnal — which  soon,  however,  geta  cloggcfl  and  loses  its  power — it  ia 
not  nearly  so  useful  when  nsed  in  this  way  as  in  the  purification  of  air. 


*  Siiice  the  sbow  was  writt«D»  a  paper  has  been  published  by  Mr  ConiiBh,  of  Madras  ("  On 
some  Unsolved  Problems  in  Relation  to  Public  Health."  No.  1,  Madras,  1864).  which  sets  forth 
tn  a  striking  way  tbeoflvanti^^oraffoodsystein  of  drrrons^rvArf^y  for  India.  Mr  Comish  \uis 
contrived  a  plan  of  obtoinlnf?  the  soUa  excreta  teparatu  frutn  Uie  urine.  The  fncejt  nrv  n'ivivM 
into  a  flat  fiaucer-shapetl  receptacle,  which  bns  been  MHikud  in  coal  tar  nTuI  tlu'U  ilrie<1.  and  in 
wbieli  flomp  wood  aahcs  arc  puL  The  uHne  does  not  flow  into  this  ve5if^«l,  Imt  into  an  nKplialUNl 
tube,  whicb  run*  to  a  ituiervoir.  Tli«ro  in  ul«o  on  uriiml  pbired  af^nitt  the  wall,  atui  the  nhnp 
runs  through  a  screen  of  charcoal  ami  then  into  nn  iirinu  n--«r'noir  outfiidp,  which  is  rn«iirly  illlwit 
with  ilry  earth.  The  rvanuu  of  tlit  liltmtion  is  to  alwurb  iho  iuucur,  ami  tliu8  to  ilelav  decoin- 
poBilinn.  In  the  PunjAb  joilit.  the  following  ayiteni  has  been  arranged  by  Dr  Hathaway 
(Comish  Am>«ntlix).    ThvMt  latrineN  arc  free  from  all  odour: — 

1.   No  linic  rt'nient  is  iuhh]  in  the  masonry. 

S.  No  ceBS(MM>lK,  or  rewrvoirn,  or  pi|»c«  leading  nut  of  the  latrine  or  urinary  are  allowed. 

3i  No  water  in  allowed  to  Hui^h  the  pround  ur  Hitoring,  which  is  kept  perfectly  dry. 

4.  The  flooring  is  nf  ejirth,  Timrle  with  4  inohaa  of  dry  sand  over  &  layer  of  wcll-ramnied  clay. 

5.  Atl  refuse  in  nt  once  reiniiTpd.  , 
fl.  Nti  lime  i»  nllowed  to  l>c  xpriukled. 

t  Uow  can  oar  Town  Sowmae  Iw  best  Pi^ierved  and  Utilised  t    By  J.  Ednieston.     1803.  p.  3. 
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2.  Dry  eartli,  especially  in  marly  an<l  clayey  fioils,  the  effect  is  similar  to 
charuoal,  but  it  ia  not  so  soon  clogged,  and  when  ledried  the  same  earth  can 
he  uBod  npiin.     It  is  dried  in  a  oommon  oven,  or  in  any  convenient  Wfiy, 

3.  (Quicklime  and  water  added  till  a  deposit  occurs,  leaving  a  clwu-  fluid 
aVtve.  Tlus  ia  chieily  caused  by  the  linio  forming  insohible  salts,  by  union 
with  rAfbonic  and  phosphoric  aciils,  and  mochftnically  carrying  down  the  sus- 
|)ended  matters.  The  sulplmretttMl  liydn»(^a'n  furuia  suljdiuret  of  calcium, 
which  remains  in  the  sujiematftnt  fluid,  Hui  mtimonia  ia  m^t  free.  The 
|)otu8h  siilt**  remain  in  tlie  liquid.  Five^ixths  of  Lhtj  i»hos[»boric  acid  are  in 
the  pr«:ij)itato.  Noorgauic  niatU^r  ia  prccijiitatini  oxcujtt  miichonically.  Tlie 
«olid  di^jKxsit  has  little  vidue  as  manure,  llic  lime  delays,  biit  does  not  pro- 
vent  the  subsequent  decoinpositicn  of  the  animal  vegetable  mutters,  and  us  the 
sulphumt  of  calcrium  tyisily  decomposes,  sulphuretted  hydrogen  is  very  liable 
to  be  again  set  free  from  the  clear  fluid. 

Tlie  i>rocess,  tliough  .<?imple  ami  cheap,  ia  by  no  means  perfect.  The  adili- 
tion  of  charcoal  to  the  limo  does  not  materiaUy  modify  the  result. 

From  15  to  16  grains  per  gallon  of  (juieklime  are  enough  for  I  gallon  of 
scwrtgo,  or  20  cwt.  per  million  giUlons.  At  Leicester  580  tons  of  quicklime 
■wore  used  jter  annum  for  4,700,0(KJ  tons  of  sewage. 

4.  ('heap  salts  of  idumina,  and  then  limo,  or  alum  sludge,  Hme,  and  waste 
animal  charcoal  (Manning),  ur  xinc  and  charcoal  (Stothert's  jirocess). 

The  alumiim  precipitated  by  th*.^  lime  fornij*  a  very  bulky  prt^eipitate,  well 
suited  to  the  entanglement  of  suspended  matters.  The  clearance  of  the  sewage 
is  mure  ]>erfect  than  with  lime  alone,  but  otherwise  the  process  and  the  objec- 
tions are  the  .stimo,  and  the  cost  is  grtialer.  Tlio  whole  of  the  pho«phoric 
acid  is  precipitated  as  phosphate  of  alumina.  To  a  gallon  of  sewage  were 
ndtlwl  73J  grains  of  sulphate  of  alumina^  3|  groins  of  sulphate  of  zinc,  73.^ 
grains  nf  charcoal,  IGJ  grains  of  quicklime. 

5.  Superphosphate  of  magnesia,  and  lime  water  (Blyth's  patent).  The  idea 
was  to  add  a  substance  wliich,  in  addition  to  deodorising,  might  be  useful  as 
a  manure,  and  it  was  thought  that  a  double  phosphate  of  magnesia  and  am- 
monia would  be  thrown  down  ;  but  this  salt  is  sufliciently  soluble  in  water, 
efiltecially  when  the  water  contains  chloride  of  sodium,  to  render  this  expecta- 
tion incorrect.  Tliis  method  has  been  practically  found  to  be  useless,  and  to 
be  more  costly  than  any  other  plan. 

6.  M'Dougall's  Patent. — Sulphites  of  limo  and  magnesia,  mixed  with  pro- 
ducts from  tar,  impiue  carbolic  (or  phenic)  aciii,  forming  carbolates  of  lime  and 
magnesia.  'ITie  fenuentation  is  an-ested  by  both  classes  of  subatAucea,  I'he 
sulphites  de^tnvy  sulphnnlted  hydrogen ;  their  actirm,  however,  is  transient,  and 
they  themMelves  are  very  liable  to  change ;  the  tarry  products  Imve  a  greater 
action,  Avhich  is  supposed  to  Ijo  markedly'  antiseptic.  This  disinfectant  is  sold 
in  powder  and  litjuid,  and  must  be  ranked  among  the  ^rst,  if  it  is  not  the 
hrst.  The  sewage  is  not  precipitated  by  this  process.  This  is  a  lime  process 
with  improvements. 

7.  Perchloride  of  iron. — "When  this  salt  is  ailded  to  sewage,  a  precipitate 
of  peroxide  of  iron  is  caused  by  the  carlwnate  of  ammonia,  which  forms  so 
mpidly  in  sewage,  and  carries  with  it  all  the  suspendwl  matters  of  the  towage, 
A  clear  tluid  remains  a1x)ve.  The  sidphuretted  hydrogen  falls  in  the  |)recipi- 
late  as  sulphuret  of  u\>il 

Both  precipitate  and  supernatant  lifjuid  arc  free  from  odour. 

This  substance  boa  been  tried  at  Croydon  and  UoveiUry.  From  14  to  29 
gmiuh  [>er  giUlon  of  sewage  are  neccsAary  for  Lnnduu  sewage ;  for  Croydon 
w'wjige  from  5  to  IT)  grsiins  were  necessary.  ( )ne  gallon  of  liquid  porcldoriilo 
was  sutticient  for  15,000  gallons  of  sewage  (Hofinnnn  and  Fraukland). 
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The  perchloridea  of  iron  can  be  manufioctafed  by  didsolving  peroxide  of  iron 
in  hydrocliloric  acid ;  the  diffeiviit  inju  ores,  refuse  oxide  of  iron  from  sul- 
phuric acid  works,  iron  rust  in  foundries  Ac  Another  plan  is  to  tiikc 
equivalent  proportions  of  common  salt,  sulphuric  acid,  iron  rust,  and  water, 
Bo  that  chlorine,  when  dlsenga^l,  Rhall  combine  with  the  iron.  A  hard, 
yellowish,  not  very  deliquescent  substance,  containing  26  per  cent,  of  per- 
chloride  of  iron,  is  formed,  which  can  be  tninsported  to  any  distance.  The 
price,  if  mail e  in  this  way,  is  I*.  2,  78.  per  ton  (coat  of  labour  not  included) 
in  Knghind. 

The  ])erchloride  acta  both  on  sulphuretted  hydrogen  and  on  sulphides,  in 
both  cases  setting  &ee  sulphur.  In  sewage  its  ordinary  action  is  on  sulphide 
of  ammoniunL 

Objections  Iiave  been  made  to  the  porcldtiridc,  as  it  contains  arsenic  ;  but 
the  amount  of  tliis  is  small,  and  as  it  falls  with  the  deposit  it  is  never  Likely 
to  he  dangennts. 

8.  Bird's  jiowdcr  in  in  use  at  Cheltenham  and  other  places ,  it  contains  iroa 
and  clay,  and  is  said  to  be  mwifuL 

Tho  clUorides  of  lime  and  zinc,  the  sulphate  of  zinc,  the  nitrate  of  lead,  per- 
inanguuate  of  jKjtauh,  and  other  solt^)  alruaily  noticed  (p.  84)  as  useil  in  the 
purification  of  air,  are  too  expenEnive  to  be  used  on  the  large  scale  for  sewage, 
but  are  very  useful  ou  a  small  scale.* 

General  Conchmon^ 

Bearing  in  mind  that  the  problem  with  wliich  we  hare  to  deal  is  the  im- 
mediate and  complete  removal  of  excreta  from  our  dwellings,  the  following 
conclusions  seem  justified  : — 

If  our  opinion  is  ;iskeil  regarding  th©  boat  metliod  to  be  adopted  in  s  tem- 
perate climatt-s  we  8hoiU<l  advise  removal  by  water,  provided  Uitsre  is  water 
enough,  good  fall,  and  propi-r  m«ni«  of  diRposal  of  the  sewage,  and,  of  coumo. 
Available  materials  for  prt>perly  constracting  the  sewers.  All  these  point* 
should  be  carefully  considered.  It  must  be  understood,  however,  that  tliis 
plan  renders  the  sewage  comparatively  valueless.  The  employment  of 
Chesshirc's  interccfiting  tank  may  be  verj-  useful  in  certain  caaea  where  thare 
ia  no  ontHow  fi>r  sewagB,  but  where  urine  could  lie  dispost^d  of. 

If  tlie  plan  by  water  cannot  be  adopted,  one  of  the  dry  methods  must  Iw 
usetl,  and  of  these  the  mixing  with  dried  earth  ia  the  cheajtcst  and  probably 
the  bcsL  ITiis  requires,  however,  much  greater  laboiu-  and  8ui>erintendenco  ; 
but  if  the  soil  ia  saluahle  it  may  repay  this.  Even  if  not  solwible,  it  may  bo 
considered  to  fairly  rf]uiy  its  cost,  in  the  case  of  barracks,  if  it  is  ajiplied  Ut 
soldiers'  gardens.  In  lumiy  stations,  whore  water  is  scarce,  this  jdan,  or  Mr 
Taylor's  revolving  turn-table,  must  be  adr>[ft<'d.  ( tnly  initil  then^  is  greateri 
evidence  abtmt  the  Lv^mplet'?  deodorisation  mid  umocxmusness  of  the  nnxed" 
soil  nud  eartli  wlien  retnini'd  in  houses  (cspeciidly  in  tho  tropics),  it  would 
be  clcflirable  to  have  the  earth  dost'ts  always  external  to  the  houses,  and,  if 
]Misaiblc,  the  soil  shouUl  bo  ifumviHl  daily. 

M*Dougair8  carboJntca  are  prolmbly  more  efficacious  than  eartli,  L\it  an>  not 
so  convenient;  nuxt  to  the  carbtjliitoa, or  ofjual  to  thcui,  comes  the  percldoride 
of  iron.  Eitlier  of  thew:  can  l)e  «af«dy  recommended.  For  uriimlsi,  in  onler 
to  prevent  rapid  <leconipnsition,  the  a^idition  of  a  bttle  carbolic  acid  will  be 
found  most  nscftd,  and  if  the  urine,  after  being  thus  treated,  is  allowed  to  flow 
into  dry  eartli,  a  valuable  maniu-e  is  obtained. 


*  For  rtirthnr  tnfoniuitinn,  mk  I>r  Huhert  Barker's  Euot  on  UeuftoriMitioa  luul  DiiiiiiJecUuu 
tbritUh  Medical  Journal,  Jan.  1805.) 


CHAPTER  XI. 
WAIIMING  OF  BAKRACKS  AND  HOSriTALS. 

The  beat  of  tin?  human  IrmIv  can  i>e  piveerviMl  in  two  waj's  : — 

1.  The  heat  gent-mto'l  in  the  Uidy,  and  whinh  in  cnntimially  ra<liatinj(  and 
being  airriccl  away  Iiy  moring  air,  tan  be  retained  aa*l  economised  liy  clnthea. 
If  the  food  be  siiificicnt,  and  the  skin  can  Ihua  bo  kept  warm,  tJiere  is 
no  doubt  that  the  body  cAn  develop  and  retain  its  vi;^oiir  witli  little  exter- 
nal warmth.  In  fact,  provided  tlio  degree  nf  external  c<dd  be  not  too  ptjat 
(when,  however,  it  may  act  in  part  by  rendering  the  procuring  of  food  ditlicult 
and  precajious),  it  would  seem  tliat  C(dd  does  not  imply  deficiency  of  bodily 
health,  for  some  of  the  moAt  vigorous  races  inhabit  the  cold  countries.  In 
temperate  climates  there  is  also  a  general  impre-ssion  (and  such  general  im- 
pressioud  arc  often  right)}  tliatfor  hriilthy  adults  extcnial  cold  is  invigorating, 
provided  food  be  sufficient,  and  if  the  internal  warmth  of  the  body  is  retaineil 
by  clothing. 

2.  External  heat  can  be  applied  to  the  body  either  by  the  heat  of  the  gun 
(the  great  fountain  of  all  physical  force,  and  vi>'ifier  of  life),  or  by  artificial 
means,  and  in  all  cold  countries  artificial  warming  of  habitations  is  used. 

The  points  to  determine  in  respect  of  liabitations  are — 
\stf  AVbat  degree  of  artificial  warmtli  should  bo  given  1 
2(/,  What  ar©  the  different  kinds  of  warmtli,  and  how  are  they  to  be  given  t 

SECTION  I. 
DEGREE  OF  WABMTU. 

Foy  Healthy  Persons. — There  appears  no  doubt  that  both  infants  and  old 
persona  rciiuire  much  artificial  warmth,  in  addition  even  Ut  al>undarit  trlothes 
and  food.  This  lowering  of  the  external  tempcRiturcT  especially  when  rajiid, 
acts  very  depressingly  on  the  very  yonng  and  old ;  and  when  we  remember 
the  extraonlinary  vivifying  effect  of  warmtli,  we  cannot  be  surprised  at  this.* 

For  adidt  men  of  the  soldier's  age,  wlio  are  properly  fed  and  clotlieti,  it  is 
probable  tliat  the  degree  of  te.mpiiratnre  of  the  lioin^c  is  not  very  material,  and 
tliat  it  is  cliiefly  to  be  regulated  by  what  i.n  comfort4»ble.  Any  U^mperaturo 
over  48°  up  to  ()0°  is  felt  as  comfortable,  though  this  is  dejK'udent  in  [wirt  on 


*  Inanition  cxperimrnts  in  ntiimmU  prove  how  ilr«th  may  Iw  retjini(*d  by  applying  wamtth  ; 
Mifl  V'ftlpiilir"sexperiniPiit*<m  Itillitip  AnimaU  by  rnfttinp  thrir  ftkina  witli  an  inipenreiinie  wiiient 
nhow  Ihe  HairiP  tliiu^  rwn  nion-  fonMliIy.  Surh  nnininlH,  vvvn  whrn  nt  the  point  of  duth.  were 
wowierfuUy  nt>;HiiiK-iUt«4l  by  wnrmth,  a  gCKxl  hint  t^i  »»  to  employ  this  powrrful  ftftrnt  in  appro- 
priate  c*Hm. 
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ihn  tempoTHturc  of  the  extcnml  air.     It  mxmR  certain  that  for  health/  wel 
clothed  and  well-fed  men  we  need  not  ^ve  ontselTea  any  great  concern  about 
the  prvciae  degree  of  warmth. 

For  childTen  and  aged  persons  wo  arc  not,  I  bclieye,  propared  to  dx  any 
exact  t^mperatope ;  for  new-bom  children  a  temperature  of  65'  or  70*^ 
even  more,  may  be  necosfiaiy,  and  old  people  bear  with  benetit  a  still  highc 
warmth.* 

For  Sirk  Permng. — The  degree  of  temperature  for  sick  persons  is  a  matter 
of  great  importance,  which  reqiiires  more  investigation  than  it  has  received. 
There  aeema  a  sort  of  general  rule  tJiat  the  air  of  a  sick-room  or  hospital 
should  lie  alwut  60°  Fahr.,  and  in  most  continental  hospitals,  warmed  arti- 
ticially,  tlus  is  the  contract  temperature ;  but  the  propriety  of  this  may  be 
questioned.  + 

There  are  many  diseaaeB  greatly  benefited  by  a  low  temperature,  ei^pecially 
all  those  with  preternatural  heat  It  applies,  I  believe,  almost  without  ex- 
ception (scarlet  fever  1)  to  the  febrile  cji^es  in  the  acute  stage,  tliat  it  is  desir- 
able to  liave  the  temperature  of  the  air  as  low  as  50'  or  even  45*  or  40°. 
Cold  air  raonng  over  the  body  is  a  cooling  agent  of  great  power,  second  only, 
if  second,  to  ci.>id  afifusion,  nor  is  there  danger  of  bad  results  if  the  movement 
is  not  too  great  The  Austrian  experiments  on  tent  hospitalsj  show  con- 
clusively tliat  even  considerable  cold  is  well  borne. 

Evun  in  the  acute  lung  alfections  this  is  the  case,  I'neumonia  cases  do 
best  in  cold  wards,  pro^nde*!  there  is  no  great  current  of  air  over  them. 

Many  cases  of  phthisis  bear  cool  air,  and  even  transitions  of  temperature, 
well,  provided  there  be  no  great  movement  of  air. 

On  the  other  hand,  it  has  appeared  to  me  that  chronic  heart-diseases  with 
lung  congestion,  emphysema  of  the  lungs,  and  diseases  of  the  same  class, 
reqiiire  a  warm  air,  and  perhapi)  a  moist  one.  I  have  noticed  that  patients 
with  these  affections,  when  removed  from  their  own  houses  with  hot  rooms  to 
the  comparatively  cool  and  ventilated  wards  of  a  London  hospital,  wore  oflen 
injured. 

With  Tes{>ect  to  the  inflammatory  affections  of  the  throat,  larynx,  and 
trachea,  I  have  no  decided  evidence  of  my  own,  and  have  been  ablo  to  find 
nothing  dwisive  in  an  th  on*  on  this  point;  but  the  spasmcnlic  affections  of 
Ixith  larynx  and  bronchial  twbefl  seem  benefited  by  warmth. 

In  the  o^nvnlpscence,  also,  from  acute  diseases,  cold  is  very  batlly  borne  ; 
no  floultt,  the  Wiy,  atW  the  previous  rapid  metamorphosis,  is  in  a  st^it*?  very 
susceptible  to  coUt  and,  like  tbf  body  of  the  infant,  resists  external  iulluences 
ba<lly.  Convalescents  from  fever  must  therefore  be  alwaj'S  kept  warm.  Tliis 
is  probably  the  reason  why,  in  the  Austrian  ex]M?rienfe,§  it  has  been  found 
inadvisable  to  transfer  febrilo  patients  treated  in  a  permanent  hospital  to  con- 
valescent tents,  although  patients  treated  from  thi^  first  in  tents  have  a  good 
flonvalescenoe  in  them,  as  if  thfin*  were  «ometliin|::  i'^  habit 

If  these  views  are  correct,  they  show  that  hospitals  should  have  ■wards  of 
different  tern jw rat ures.  Thi^  plan  of  ventilation  already  noted,  x\z,^  heating 
fresh  air  under  each  l>ed  by  hot-water  pipes  (the  passage  of  hot  -wator  through 


•  It  is  mugiilnr,  however,  that  in  some  old  peoplp  the  temiwratiire  of  tb«  bod?  u»  liiglier  than 
normal  (John  Davy).  Is  thciv.  then,  a  rlifltircnct*  iu  the  amount  of  external  heat  re^iuirvd  in 
(liffert^nt  pt'ntniiM  F 

f  It  in  owinp  to  this  mie  that  in  French  hfwpitals,  artificially  ventilated  and  wurmrd  ^y  hot 
nir,  the  aniannt  ol  air  is  Iswened  and  its  t4>inperBtnrc  ht^tghtcned  in  nnlcr  to  keep  iiji  the  onn- 
tnct  temmrature  of  Ih"  C.  (=59"  F. )    The  air  in  then  oftuu  "Jow  and  diaagiveable. 

X  Sm  Report  on  Hyi^ene  in  the  Anny  Medical  ^tyorX  fur  18dS.  by  the  autJior.  -  J9{M4f-J3ooit. 
1R84. 

I  Dan  Kranken-Zerstrennngv- System  ron  F.  Rrntia,  166]. 
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certain  of  wliicli  can  be  fttopp04l  if  doBired),  otforo  a  raeftnA  of  giving  a  certain 
t^miporatiLTC  to  a  bod  even  in  a  large  wan],  or  in  a  small  word  of  briiigiug  the 
w}iole  air  in  tlie  watd  to  any  desired  temperature. 


SECTION  11 
DIFFERENT  KIXPS  OF  WARMTH. 

Heat  18  communicated  by  radiation^  conduction,  and  convection.  The 
latter  torm  ia  applied  to  th*?  conveyance  from  one  place  to  another  of  heat  by 
HK-aiis  of  masses  of  air,  wliile  conduction  is  the  passage  of  heat  from  one  par- 
ticle to  another — a  very  alow  process.  Practically,  conduction  and  convection 
may  be  both  considered  under  the  head  of  convection. 

Railiaut  beat  has  been  considered  by  most  vTitertj  the  best  means  of  warm- 
ing; it  heats  the  body  witlinut  luviting  the  air,*  and  of  course  there  is  no 
possibility  of  impurity  being  aildod  to  Uie  air. 

Tlie  ilisadvantages  of  radiant  heat  are  its  cost,  and  ita  feoblonesa  at  any  dis- 
tance. The  cost  can  he  lessened  by  proper  arrangement,  but  the  loss  of  heat 
by  distance  is  irremediable.  The  etfect  lessens  a^  the  S((uare  of  the  distance, 
t^r,  if  at  1  foot  distance  frotn  the  fins  the  wanning  effect  j.s  «aid  to  hi',  eqiml 
to  1,  at  4  feet  tliatance  it  will  be  sLxteen  times  less.  A  loug  room,  tlierefore, 
can  never  I»b  warmed  projierlj'  by  radiation. 

It  baa  been  attempted  to  calculato  the  amount  of  air  warmed  by  a  certain 
space  of  iucande«*«nt  iire,  and  1  tiijuaiv  inch  has  been  supposed  sutlicieut  to 
warm  8*4  cubic  feet  of  air.  But  much  depends  on  the  walls,  «nd  whether 
thu  mys  fall  on  them  and  warm  them,  and  the  air  passing  over  them. 

Katiiating  grates  shoidd  }*o  so  disposed  as  that  every  ray  is  thrown  out  into 
tlie  room.  The  rules  indicated  by  Dcsaguliers  were  applied  by  Rumford. 
( 'nunt  Ktimfonl  ma*lc  the  width  of  the  back  of  the  grate  one-third  the  width 
of  the  lieartli  recess  ;  the  sides  then  sloj>ed  out  to  tlie  front  of  the  recess  ;  the 
depth  of  the  grate  from  before  liackwards  won  made  equal  to  the  width  of  the 
Iwclc  Ti»e  sides  an*!  l^ick  were  to  l>e  matle  of  non-c<mducting  material  ;  the 
chiuiney  throat  was  contracted  so  as  to  lessen  the  draught,  and  ensure  more 
complete  combustion.  The  grate  was  brought  as  far  forward  as  pos8ible,+ 
but  still  under  the  tlu-out 

ITie  open  chimney^  which  is  a  nooossity  of  the  use  of  radiant  grates,  is  so 
great  un  advuntage  tliat  this  is  per  «?  a  strong  argument  for  the  use  of  this 
kind  of  warming,  but  in  addition,  there  can  be  little  doubt  that  radiant  heat 
is  really  the  healthiest. 

8till  in  largo  rooms  it  is  not  sufficient,  and  must  be  supplemented  by 

Convection  (tnil  Cunduriiotu 

The  air  is  boated  in  this  case  by  passing  over  hot  stones,  earthenware,  iron 
or  copper  plat«s,  hot  water  or  steam  pipes.  The  air  in  the  room  is  thus 
heated,  or  the  air  taken  from  outside  is  warmed,  and  is  then  allowed  to  pass 
into  the  room,  if  possible  at  or  near  tlie  tloor,  so  that  it  may  properly  mingle 
with  the  air  already  thera  The  heat  of  the  warming  surface  should  not  be 
great,  prolmbly  not  more  than  120"  to  140**  Fahr. )  Uiere  should  be  a  large 


*  My  friend  Dr  Sankev  hu  nuuie  «x|)vriiuents,  which  show  thjit  the  t«nii)emture  nf  the  air 
of  «  room  hMt«d  by  nalut  he&t  is  rmlly  lower  than  the  indicat^I  t«miwrature  of  tlw  air, 
1>e(^(ifte  the  hulb  is  wamied  bjr  rodiAtion.  Wlwn  thin  i«  prbvonted  by  encloaing  the  bulb  in  a 
)iri)(ht  tin  ciwe^  the  tlu:rnioint!l«r  faU*. 

t  It  hni)  boon  truly  Mid  thnt,  in  snite  of  the  oonntAnt  urc  of  Ount  Runiford'fi  name,  not  one 
grate  In  10,000  la  inaile  ocmnlini;  to  nis  prinfiples. 
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surlaco  feobly  heatiHl.  The  iiir  also  should  not  Iki  heattid  nl>ovt'  75°  or  80** 
Fahr..  and  a  lurge  Ixxly  of  air  j^'ently  lieated  should  be  preferred  to  a  amaUer 
body  heated  to  a  j^wiiter  extent,  aw  more  likely  tu  mix  tliorouglily  %vith  t,}i« 
air  of  the  room. 

It  does  not  matter  wliat  the  kind  of  snrfnce  may  bo,  providwl  it  is  not  too 
hot.  If  it  is,  the  air  aecjuireK  a  peculiar  smell,  and  is  saiti  to  bo  burnt ;  this 
has  been  conjecture*!  to  fjc  from  the  charring  of  the  orgtuiic  matter.  Some 
have  8Upp<38ed  the  smell  to  be  t^used  by  the  etVeet  of  the  hot  air  on  Uit* 
mucous  membrane  of  the  nose,  but  it  is  not  perceive<l  in  air  heated  by  tlie  sun. 
Such  air  is  abo  relatively  very  dry,  and  al>K(»rbs  water  wigerly  from  all  sub- 
Htances  which  can  jneld  it. 

If  air  is  Icijs  heated  (not  more  than  75")  it  lias  no  Hmell,  and  the  relative 
humidity  is  not  lessened  to  an  appreciable  cxtoiit.  Ilallor's  experiments, 
carried  on  over  six  years  with  the  Meissner  stove  common  in  Germany,  show 
that  there  the  relative  moisture  is  not  lessoned  with  mo<lerat4:;  warming.*  I 
have  niflfle  experim*^nti<  with  the  Galton  stove  userl  in  Iwirracka  with  the  surae 
result.  On  the  ot!ier  hand,  Avlieu  the  plates  are  too  hot,  the  air  may  be  really 
too  much  dried,  and  I)r  Sankey  informs  me  that  while  he  never  found  the 
difference  between  the  dry  and  wet  bulbs  in  a  room  wormed  by  radiant  heat 
to  be  more  than  8°  Falir.,  he  has  noticed  in  rooms  warmed  by  hot  air  a  diiTo- 
rencd  of  15^  to  17°  Fahr.,  which  implies  a  relative  humidity,  if  the  lempera- 
ture  be  CO',  of  only  34  j>er  cent  of  satunUiou,  wliich  is  much  too  dry  for 
health.  In  this  case  the  air  is  always  unpleasant,  an<l  must  be  moistene<l  by 
passing  over  water  before  it  enters  the  room  if  possible ;  some  heat  is  thus 
lost,  but  not  much-  Of  the  various  means  of  heiiting,  water  is  the  best,  as  it 
is  more  under  control ;  steam  is  equally  good,  if  waste  stejim  can  be  utilised, 
but  if  not,  it  is  more  expensive.  Hot-water  pipes  are  of  two  kinds  :  pipes  in 
which  the  water  is  not  heated  above  200**  Fahr.,  and  which,  therefore,  are  not 
subjected  to  great  pressure ;  and  pipes  in  which  the  water  is  healeii  to  300"  or 
350°  Fahr.,  and  which  are  therefore  subjected  to  great  pressure.  Tliese  jtipes 
(Perkin's  patent)  are  of  small  internal  calibre  (about  ^  inch),  with  thick  walls 
made  of  two  pieces  of  woUled  iron  ;  the  ends  of  the  ])ipc8  are  joined  by  an 
ingenious  screw.  In  the  low-pressure  pipes  there  is  a  boiler  from  which  the 
water  circulates  through  tho  pipes  and  retunis  again,  outlets  being  provided 
at  the  highest  points  for  the  exit  of  the  air.  In  Perkin's  system  there  is  no 
boiler ;  one  portion  oi  tho  tube  passes  tlirough  the  fire. 

Tlie  amount  of  tubing  (low  pressure)  which  must  be  given,  requires  a  good 
deal  of  calculation;  the  following  rule  is  given  by  Hoo<.l : — If  the  pi{>es  bo 
four  inches  diameter  and  the  water  be  at  200",  then  divide  the  cubic  con- 
tents of  tho  room  by  200,  and  the  quotient  will  be  the  numl>er  of  feet  of  pipe 
in  length  to  keep  the  room  at  55  Fahr.  when  the  external  air  is  32*".  If 
Perkin's  pipes  are  used,  as  the  heating  power  is  greater,  a  loss  amount  doesy 
probably  about  iwo-thinls,  or  a  little  more. 

A  plan  which  was  proposed  130  years  ago  by  Dosaguliers  is  now  coming 
into  genend  use,  viz.,  to  have  an  air-chamber  round  the  back  and  sides  of  a 
radiating  grate,  and  to  ]miss  the  external  air  througli  it  into  the  room.  Tliua 
a  great  economy  of  heat,  and  a  considerable  quantity  of  gently-warmed  air 
paases  into  the  room.  Tho  Meissner  stove  of  Germany  is  a  very  ingenious 
stoTe  of  tiiis  sort,  only  there  is  no  open  tire.  The  advantages  of  these  grates 
arv  that  they  combine  a  gooil  amount  of  cheerful  open  tire,  radiant  heat,  and 
chimney  veiitihUion,  with  supplementary  warming  by  hot  air,  so  tliat  more 


*  Dio  littftMng!  und  Brwirmnngtler  Kmderttiitw  aD«1  des  KrankenzimmerK.  vod  D.  C.  Ualler, 
1!W).  piv  2B  38, 
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vhTtfe  i»  obtained  from  the  fuel,  and  larger  spocea  can  Tie  more  efllictually 
wanned. 

A  j^vat  niiriilwr  i)f  ^mifiR  and  rf^ivoa  havo  been  proposed,  whioli  it  ia  ini- 
(NjasiMo  \w.iv  Ut  notii-t*.*  Tlio  moiiical  i>ffici*r'a  nilvicf*  will  ho  gou;;ht,  fir^t,  as 
U}  tlic  kind,  and,  second,  iw  to  the  amount  of  heat  Ho  \vill  find  no  dillicuJly 
in  ooniing  to  tht*  conidiksion  lluit  in  most  cases  Ivoth  niethotls  (radiiition  and 
oonnc4;tion)  shouUl  lu'  *?inploye<l ;  th«  air  wanut'd  l>y  plates  or  coils  of  water- 
pipta  being  taki?n  fruah  from  Uit»  oxUmial  air  and  tlii-nd^y  conducing  to  vp.n- 
tllatioiu  Ho  will  ha  aim.)  calU'd  on  to  state  thu  relativu  aniotint  of  nuliant 
Htid  convect<'d  heat,  and  to  detcmiino  the  heat  of  the  plates,  and  of  the  air 
I'oniiiig  oir  them,  and  the  degree  of  humidity  of  the  air.  The  thermometer, 
and  the  dry  and  wet  bulbs,  will  give  him  all  the  iiifunnation  he  wants  on 
these  [Kiiiits. 


*  J  would  eaprcinlly  refer  the  retatler,  ltowev«r,  to  Dr  Kt^il  Arnott'H  tieatiM  on  the  "Smoke- 
]i«(  Fire,"  in  whirli  tlif  tnie  principlpj*  air  Iniii  tiown,  ami  a  liwu'ription  giveu  or  llie  Aniotl 
Stvvv.  The  priiici]>1e-'*  are  )iy  rIow  aii'l  jmrfwl  l*'^^Illu^ti«iIl  to  (^-t  tlio  full  value  "f  tlie  heating 
pitwur  of  tlie  ciwi!  :  to  warrn  a  larRe  surfai'*'  with  thiH  pmiliially,  aii'l  to  conduct  ov^t  this  mirface 
a  Un^'  Airiouut  of  frimh  air  whirh  may  t)iBii  flow  iuto  thf  room.  Id  Dr  AniottV  stove  tlw  diii- 
tinf^iiHhinf^  feature  i.i  the  valre  which  ndniitw  the  air  to  the  tire.  It  Ia  ho  armnj^d  ;ut  to  partially 
rhM(>  wlieii  the  druu^lit  i*t  jttroii^;,  ho  nn  to  l-uI  uIF  tlie  uccen!)  uf  air  to  Htmic  extt^iit,  aud  to  leKteii 
the  anioiint  of  com  bastion.  It*  nifwle  of  actinn  can  In*  ^^can-uly  un<ler(<too<l  withmit  a  moiltd. 
Dr  Amott  is  now  engage*!  in  dcsiiminf;  another  valve,  which  in  ttmnictt-*!  with  mtatinfr  nt\iH  or 
MiU,  like  a  little  anentnini^ter,  and  which,  more,  or  le^n,  t-h)<t(^  Dit*  <>f>i<nin(;  arroniinj;  to  the  rapi- 
dity with  wliich  tin?  JuiiU  rovnivy  with  the  wind.  Hy  this  |ilnn  llii-  air  Mowing  li\  n  stove  or 
pttMiing  tlirough  a  veiitihiting  tiilip  hy  the  fi>n-e  of  the  wind,  can  1h>  liruu(;ht  ton  ronttant  qtitin 
tlty.  It  iH  >y  uo  Tiieant  ituprob«h|e  that  we  hliall  8ee  somu  cnitrivtuiceh  of  thix  kind  iiAed  in 
veuttlaliuii  when  the  agency  of  th«  wind  u  cmployfut 


CHAPTER  XII. 
EXERCISE  AND  PHYSICAL  TRAINING. 

A  PEiiFBCT  ^Uito  of  health  implies  that  e\ety  organ  baa  its  due  share  of 
ciatK      If  this  is  deficient,  nutrition  suffera,  the  oigan  lessens  in  aixe, 
eventtuilly  inoiv  or  less  degaoeiates.     if  it  be  exccesire,  nutrition,  at 
appaivntly  vigorous,  becomes  at  last  abnormal,  and,  in  many  cases,  a  d(_ 
ration  occurs  which  is  as  complete  as  that  which  follows  the  disuse  ckf 
ot;l^.     Every  or^n  has  its  si-tocial  stimulus  which  excites  its  action,  and] 
this  stimulus  is  i>erfectly  normal  ad  to  quality  and  quantity,  perfect  heall 
necessarily  tho  nitjult^ 

But  the  t^nu  exenuse  is  usually  employed  in  a  narrower  senM,  and 
presses  merely  the  action  of  the  \-0luntat7  muscles.     This  action,  tLongh  n< 
absolutely  essentia]  to  the  exercise  of  other  organs,  is  yet  highly  important 
and  iutliMHl,  iu  the  louj?  run,  is  really  necessary  for  the  perfect  exercise  of 
oi^ioii:;,  with  jwrhapst  the  exception  of  the  brain.     For  not  only  the  circulal 
of  the  blotKl,  but  its  forumtion  ajid  its  destruction,  are  profoumlly  influiiiK 
by  the  mnvi'mont  of  tJio  voluntary  muscles.     Without  this  muscular  m.o\ 
miMit  honlth  must  inevitably  be  lost,  and  it  becomes  therefor?  important: 
dotermiue  the  eifects  of  exercise,  the  amount  which  should  be  taken,  and 
consoquenoes  of  dehciency  or  of  excess. 


SECTION  I. 
THE  EFFECTS  OF  EXERCISE. 

(«.)  On  the  Luntjg. — The  most  important  effect  of  mxiscular  exorcise  is  p 
duc<jd  on  the  lungs.  The  pulmonary  circulation  is  greatly  hurried,  and  t 
quantity  of  air  inspired,  and  of  carbonic  acid  expired,  is  marvellonRly  in- 
creased. I)r  Eilward  Smith  has  carefidly  investigated  the  firet  point,  and  the 
following  table  shows  liis  main  results.  Taking  the  l,nng  position  as  unity, 
the  quantity  of  air  inspiivd  was  found  to  be  as  follows: — 

L^nng  position,     . 


1 

Sitting,        .  118 

Stantiing,     .         .  1  33 

Singing,       .         .  126 

Walking  1  mile  per  hour,  1  -9 

2  „  2-76 

.'  3  „  3-22 


Walking  and  can^ong  63  K^  3*84 

1181b,  4-75 

„    4  miles  per  hour,  6 

»    6  „  7 

Riding  and  trotting,  4*05 

Swimming,  .  4 '33 

Treadmill,  5'5 


„  and  carrying  34  lb,  3*5 

The  gTPJit  increase  of  air  inspired  is  niorp  clearly  seen  when  it  is  put  in 

way  :  Under  onlinary  cireunistancea  a  man  draws  in  4*iO  cubic  inches 
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ininute ;  If  he  walks  4  miles  an  hoiir  he  draws  in  (480x5  =  )  2400  cubic 
inchta ;  if  6  miles  an  hour  (480  x  7  =  )  3360  cubic  inches.  Simultaneously 
vr'xth  this,  the  amount  of  carlKmic  acid  in  the  expired  air  ia  increaaed  (Scbar- 
liiij^  and  many  otliers),  as  is  seen  in  the  following  table  : — * 


Effect  of  Exereite  on  the  amount  of  Injqnred  Air,  of  Ahmrbed  Oxygeny  and 
of  EjrhnM  Carbmih  Acid  in  tjmitut  (KH^lish)^  and  in  cubic  feet  (Ewflish). 


Pea  Hour. 

Uwpinsl 
air  In 
cubic 

ftMSt 

Abnorhed 
Oin 

Bxhaled  Co.  in 

Man,  42  years  old,  weighing  135  lb  avair., — 
Rest  (mean  of  3  experiuienttis), 
Exercitfe  (muan  of  5  exi»erimeut*j),    .     . 

Man,  aged  42,  weighing  184*8  lb  avoir., — 
Kest,  1  observation, 

■ 

27 
64-9 

23-66 

416-8 
1829-6 

508-5 
241-3 

389-8 
166-4 

603=164 
2501-682 

682-185 
3338  =  910 

464-7  =  126-7 
2299  -  627 

Exercise  (mean  of  2  experiments),    , 
Woman,  aged  18,  weighing  142  lb  avoir., — 

liUist,  1  oliservation, , 

Exercise,  1  observation,      ..... 

92-8 

1325 

51-9 

In  otlier  words,  in  the  first  exp<^riment,  a  man  at  rest  woidd  get  rid  in  24 
hours  of  9  ounces  of  carbon,  but  if  he  could  take  exercise  of  the  amount  noted 
in  the  table  during  24  hours,  lie  would  excrete  more  than  37  ounces  of  carbon. 
Of  course  it  wnuld  be  impot?sibIo  tlmt  exercise  should  be  so  lung  continued, 
though  men  have  occasionally  been  called  on  to  nuikfe  exertion  almost  t^ijutd 
to  this,  and  it  is  equally  clear  that  after  exertion  the  amount  of  carbonic  acid 
mu«t  fall  Ixdiiw  the  usual  amount  even  of  rest,  so  that  in  no  case  could  such 
a  quantity  as  37  ounces  be  eliminated. 

l)r  8i)ock  haa  also  examined  this  point,  and  the  following  tabic  has  \\een 
calculated  from  his  experimentfl,i'  the  amounts  are  smallor  than  those  given 
by  Uim : — 


Amount  of  dry  air  at  32°  Fahr.  in- 
spired i>er  minute  in  cubic  inches. 
Moan  of  62  ex|)eriments  during 
rest,  and  24  during  exercise ;  dif- 
ferent hours  and  on  difTerent  days. 

Amount  of  dry  air  at  32°  Fahr.  ex- 
pired per  minute.  Mean  of  62 
experimenta  during  rest,  and  24 
during  exercisG. 


•urmg 
ttbicl: 


Cubic  luches. 


653-6 


4843 


Cubic  laohM. 


988-6 


985-3 


•  ThcM  exjnriiDeiiU  are  mIccUmI  from  Bonie  nuwle  by  Him  (*'  Lc<Iwifi'8  Plijrsioloffy,"  p.  742). 
Th«  mean  hu  been  taken  of  the  Amount  of  work  in  the  hour.  The  mean  ainuiint  of  work  dona 
ta  Ibe  hour  was,  for  tin;  first  man,  22017  kilo(jTaniiut?-riiotn'!i=70-9  tun*  IJfteii  1  foot  (S«i 
fonnula  ^ven  afterwurdd. )  By  th<*  Ke<-on<]  man  the  work  wus  112  tons  Ulttnl  1  foot,  and.  in  th« 
caae  of  thr  woman,  nenrly  70  tons  lift»l  1  fool.  It  maybe.  JeAirablc  to  mention  again  hero 
the  mtwliJiUJcal  <H|uivaIeut  of  iieat;  rHUiing  4dOgraiiinK-jt  1  mutre  hi^h  ia  equivalent  to  raising 
1  gnniuip  of  wat*r  fn.'m  a  tetinttrnture  of  0*  to  1"  Cvnt.,  or  to  1  Itent-unit. 

Lt  Die  Wlrkung  K-irrMrlieliur  AuBtrcugung  von  C  B|>eck,  Archiv  iIoa  Verviiut  fUr  wiu.  Ucilk. 
hanil  ri.  pp.  285  and  2tj9. 
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The  amount  of  carbonic  acid  expired  per  minute  amounted  to  8*78  grains 
(  =  2*39  grains  carbon)  during  rest,  and  to  20  grains  (  =  5*45  graiim  carbon} 
during  exercise.  In  24  hours  this  would  give  3441  grains  of  carbon  doiiiig 
rest,  and  7858  during  exertion  ;  but  as  the  amount  of  excretion  lessens  greatly 
in  the  period  of  rest  after  exercise,  the  24  hours'  excretion  would  not  be  »o 
great  as  this.  But,  as  far  as  can  be  made  out,  it  would  seem  that  fair  exertion 
for  10  hours  onlay  would  increase  the  elimination  of  carbon  in  24r  hours  about 
one-thirfl  over  the  excretion  in  the  same  time  during  rc^t. 

It  aeenirt  most  likely  that  the  great  formation  of  carbonic  acid  takes  place 
in  the  muscles  ;*  it  is  rapidly  carried  off  from  them,  and  if  it  is  not  eo,  it 
would  seem  highly  probable  timt  their  strong  action  becomes  imposaibh*.  At 
any  rate,  if  the  pulmonary  circulation  and  the  elimination  of  carbonic  acid  are 
in  any  way  imjHjde*!,  the  power  of  continuing  tlie  exertion  rapidly  lessened 
The  watery  vapour  cxlialed  from  the  lungs  is  also  largely  increased  daring 
exertion,  and  some  observations  of  Dr  Speck's  lead  to  the  inference  that  the 
nitrogen  may  be  so  also. 

Muscular  exercise  is  then  clearly  necessary  for  a  sufficient  elimination  of 
car)>on  from  the  body,  and  it  is  plain  that,  in  a  state  of  prolonged  rest,  either 
the  carboniferous  food  must  be  lessened  or  carbon  will  accumulate.  So  also, 
if  any  substance  exists  in  muscles  which  is  destroyed  by  their  contraction,  as 
Sczelkow  coiyecturea,  deficient  exercise  may  increaso  the  amount  of  tliis  sub- 
sUince  to  an  abnormal  extent. 

Excessive  and  ]>A(11y  arranged  exertion  may  lead  to  congestion  of  the  longs 
and  even  haamoptysia.  Deficient  exercise,  on  the  other  hand,  is  one  uf  tlie 
causes  which  produce  those  nutritional  alterations  in  the  lung  which  we  class 
as  tuberculous. 

Certain  rules  flow  from  thetMi  facts.  During  exerdse  the  action  of  the  lontfb 
must  be  perfectly  free ;  not  the  least  imprdinifnt  must  bo  offered  to  tW^f 
freest  jday  of  the  cheat  imd  the  action  of  the  respiralury  muscles.  The  dfC^H 
and  accoutrements  of  tlio  soldier  shoulil  1k'  planntnl  in  reference  to  this  fact, 
as  there  is  no  man  who  is  called  on  to  make,  at  certain  times,  gretvter  exertion. 
And  yet,  till  a  very  recent  date  (and  in  our  service,  unfortunately,  even  now), 
the  modem  armies  tif  Europe  were  dresswl  and  jiccoutred  in  a  fashion  which 
tixik  from  the  soLdiiM',  in  a  great  degree,  thai  i>ower  of  exertion  for  which,  and 
for  wbii;h  alom^-,  he  is  selfct^nl  and  trained.  The  action  of  the  Inngs  sliould 
be  watched  when  men  are  beinj;  tniim^ii  for  exertiun ;  as  soon  as  the  respira- 
tions be^^-onii^  lalwriouR,  and  enpecrially  if  there  be  sighing,  the  lungs  are  becom- 
ing too  cong(!8ted,  and  rest  is  necesAiry. 

A  second  point  is,  that  the  great  increase  of  carbon  excreted  demands  an 
increase  of  carbon  to  be  given  in  the  food.  Tliere  seems  a  general  acrorrlance, 
among  physiologists,  that  this  is  best  given  in  the  form  of  fat,  and  not  of 
starch,  and  this  is  continued  by  the  instinctive  appetite  of  a  man  taking 
exertion,  and  nut  restrained  in  th«  clioice  of  foiwb  In  this  jjuint  the  trainers 
of  jHJile^trians  and  prize-fighters  have  till  lately  (and  t»ven  now  in  some  cases) 
greatly  erred.  In  onlor  to  reduce  the  amount  of  fat  in  the  body,  they  have 
excluded,  as  far  as  they  could,  the  use  of  fat  in  food,  and  iJius  deprived  the 
body  of  a  substance  absohilely  essential  for  the  nutrition  of  muscular  fibre. 

A  third  rule  is,  that  as  spirits  lessen  the  excretion  of  pulmonary  carbonic 

•  8p*j  the  ohservatiniiB  of  VoJ^nttn  anil  oUwrs,  and  especinlly  the  cxprrinientA  of  Scselkow 
{Benle'a  ZoiUchrift,  18(W,  bwul  xvii.  p.  100).  The  amount  of  CO-  j>a«in|^off  from  contracting 
luuBclett  was  indbed  no  ^'rejit.  And  «o  miioli  in  exw^ts  of  the  O  ^wKxmg  to  theiu,  Umt  it  wkm  guii- 
jerlunyl  thatc&rhouir  arid  must  hitve  t>euti  foniitHl  diiring  (ontraclioTi  from  iQlMtanoes  rich  In 
oxyKeo  (such  as  fonuic  acid),  or  UiaI  uxjgcu  must  have  httn  obtaiacd  utbenrute  tlian  (roia 
iiupiimnoa. 
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ftcul,  they  nro  hiirtful  iluring  exercise ;  and  it  ia  perhaps  for  this  reason,  as 
well  as  from  their  deatleuing  action  on  the  nerves  of  volition,  that  those  who 
Uike  Kpiritfl  are  incopahle  of  great  exertion.  'ITiis  ia  now  well  understood  by 
trainer*,  who  allow  no  spiritfl,  and  but  little  wine  or  beer.  It  is  a  curioiw 
fact,  stated  by  iVrtmaiin,  that  if  men  undergoing  exertion  take  spirits,  they 
Ittke  less  fat.  Possibly  in  reality  they  lessen  the  amount  of  exertion,  and 
th«rt'ft»re  require  less  fat.     Watt^r  alone  is  the  bo^t  fluid  to  train  on. 

A  fourth  nilo  i.s,  that  ns  the  excretion  of  earbonio  acid  (and  perhaps  of  pul- 
monary organic  matter)  is  so  much  increased,  a  much  larger  omOTint  of  pure 
air  is  necessary  ;  and  in  every  covered  building  (as  gynmasia,  riding-scliools, 
Ac.)  where  exercise  is  taken,  the  ventilation  must  be  carried  to  the  grctttest 
jK>8».t1>le  extent,  so  soon  dcH.^  the  air  become  vitiated. 

(f).)  Oti  the  Hfurt  and  Vfttseh. — The  action  of  the  heart  rapidly  increases  in 
force  and  froiiuency,  and  the  flow  of  blood  through  all  parts  of  the  body,  in- 
eluding  the  heart  itself,  is  augmented.  The  amoimt  of  incroaae  is  usually 
from  ten  to  thirty  beats,  but  occasionally  much  more.  After  exercise,  the 
lieaxt's  action  fails  Ixdow  its  normal  aniouiit  ;  and  if  the  exercise  has  beun 
excewiingly  pml'niged  and  severe,  maj*  fall  a.s  low  as  fifty  or  forty  per  minute, 
and  iMicome  inLeniiiltunl.  During  exertion,  when  the  h(.'nrt  is  not  *tppreKstnl, 
its  beats,  though  rapid  and  forcible,  are  rrigular  and  wjuiible,  but  when  it 
becomes  emlmrrassed,  the  pulse  becomes  very  (|mck,  snuill,  and  thi'u  une<|Uid, 
and  even  at  last  irregular.  In  examining  men  who  are  training  for  stwerc 
exercises,  and  especially  in  the  case  of  yoiuig  recruits,  the  heart  s  actiun  must 
lie  carefully  examined,  and  exercise  sluaild  Ik?  ul  once  discontinued  for  a  time, 
if  the  slrokos  become  extremely  quick  (120-140)  and  unequaL  When  men 
have  gone  through  a  good  deal  of  exertion,  and  then  are  caUod  upon  to  make 
a  sudden  effort,  I  have  known  the  pidse  become  very  small  and  quick  (100- 
170),  but  still  retain  its  e<|uability.  There  seems  no  harm  in  this,  but  such 
exertion  cannot  \w  long  continuwl. 

An  exertion  which  greatly  tries  a  fatigued  heart  is  the  ascension  of  heights, 
but  1  have  made  no  cxpcrim<^nt«  on  the  elfects  of  different  kinds  of  exertion 
in  lliis  respect.  The  accommo<lation  of  the  heart  to  great  exertion  is  prol>ably 
ctuuKWt^jd  with  the  easy  liow  of  blood  through  its  own  structure. 

AXU^T  exertion  the  heart  must  liave  rest ;  it  is  not  yet  known  how  much 
rest  should  follow  a  given  amount  of  exertion. 

Exeesflivo  exercise  leads  to  affection  of  the  heart ;  rupture  (in  some  few 
cawa),  palpitation,  hypertrophy  in  a  good  many  ctises,  and  more  rarely  vahni- 
lar  disease.  Tlicist!  nmy  \wi  avoided  by  car^d'iil  tmining,  and  a  due  pro[)ortion 
of  ruat.  Injuries  t*^  vessels  may  also  result  from  too  sudden  or  prolonged 
exertion. 

Deficient  exercise  leads  to  weakening  of  the  heart's  action,  and  probably 
to  dilatation  and  fatty  degeneration. 

Tlieso  facts  lead  to  certain  rules. 

In  conmiencing  an  unaccustomed  exercise,  the  heart  must  bo  closely 
wrtt'hwi ;  exceaBiTe  rapidity  (120-140),  innquality,  and  then  irregularity,  will 
p<nnt  out  that  n«t,  and  then  more  gradual  exercise,  is  necessary,  in  order  tliat 
the  heart  may  bo  accustomed  to  the  work. 

(r.)  Ori  the  Skin. — The  skin  becomes  tmX  from  turgescence  of  the  ve^iscls, 
and  perepiratiou  is  increased  ;  water,  chloride  of  sodium,  and  actids  (prolxibly 
\xi  part  fiitty),  jiasa  off  in  great  .ibnndancc.  It  was  formerly  supp(»sed  that 
urea  also  passed  off  in  this  way,  but  tliis  seems  now  doubtful 

Tlie  amount  of  fluid  passing  off  is  not  certain,  but  is  very  gn^at  Speck's 
experiments  show  tlmt  it  is  at  least  doubled  under  ordiimry  conditions,  and 
the  xifiiml  ratio  of  the  urine  to  the  lung  and  skin  exereUi  is  revereed.     Instead 
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of  bfiing  I  to  0-5  or  0*8,  it  1)00011168  1  to  1*7  or  2,  or  even  2*5.  Empomtion 
hhIikkw  and  n^KiilnUiB  tlio  lujat  of  tho  bwly,  wluch  would  othervrise  soon 
iHirotiui  cxr.tMwivn ;  w>  thiit,  a«  long  aj(o  pointed  out  by  Dr  John  Davy,  tho 
IhhIv  tiiniiK'mtun.1  ri»e«  Jitilti  iibovo  tho  ordinary  temperaturo.  No  amount  of 
oxti^rmil  (.olii  HO(.in»  to  ht>  nhlr*  tn  himlpr  this  passage  of  fluid,  though  it  may 
iKirily  thi'rk  Iho  mpiility  of  ev.iponitiori.  If  anything  chock  evaporation,  the 
nodylnyit  iiicrt»ftflOB,  and  Roon  languor  eouiDs  on  and  exertion  becomes  difficult- 
It  wMiiiiH  likoly  that  to  »omo  clicck  in  Rvnpnratimi,  omnbinp-d  >vith  interference 
with  fit'L"  pnlmoiiary  action,  one  form  of  lliu  so-called  heat-apoplexy  is  owing. 

iJiiring  oxi'iLiiHi  there  is  littlo  danj^t-r  of  chill  under  almost  any  circum- 
wUin'isH  ;  but,  yvhi'u  cxvrtion  is  over,  there  is  then  jifroat  danger  of  chill,  because 
thn  ln'iil  of  tlio  body  m]iidly  ilncliiu'fl,  ami  ftUls  Ix-low  the  natural  amount,  and 
yi't  (wapomtitm  fnm  thw  skin,  which  still  mory  rt-tluc^s  the  heat,  continues. 

'I'hrv  r\d(!s  U^  U'-  dmwn  from  tUcHo  iants  are — that  the  skin  should  be  kept 
(ixlrmiuly  cit'un  ;  during  tho  jtoriod  of  exertion  it  may  be  cx]>08e*i.  but  im- 
niodiaUOy  aft*>^wal■dt^,  or  in  tho  inlcrviUe  of  exertion,  it  should  bo  coverwl 
KutHciontly  wnll  to  prevent  tho  \m&i  feeling  of  coolness  of  tho  surfocu.  Flonnd 
is  tmst  for  this  pvirposo. 

(ti.)  (hi  the  Vti/ttnfm'tf  Mhm^Ics. — The  muficlea  grow,  become  bonier,  and 
nv^pontl  more  readily  to  volition.  Their  growth,  however,  has  a  limit ;  an«I 
a  sin^U'  nmwdw,  or  gn^up  of  nmscles,  if  exercised  to  Uh)  great  an  extent,  will, 
rtlVa  growing  t/»  a  great  siie,  coiiunence  to  waste.  But  this  seems  not  to  be 
tho  case  wlu'U  all  the  muaclee  of  the  botiy  are  exercised,  probaUy  because  do 
nuisi'li'  i-an  then  be  ove^exe^ci8e»L  It  seems  to  be  a  fact,  however,  that  pro- 
li>nK*Hl  rxiTtion,  without  sulHcieut  rest,  damages  to  a  certain  extent  the  nutri- 
tion of  the  mn.^lt'.s  and  they  Kvome  soft.  As  their  reparation  only  takea 
plnt'o  during  rvv^t,  this  is  easily  undcretootl,  and  beside^  there  may  be  in  soc^ 

ea  a  g^neml  want  of  nutrition  throughout  tho  whole  system. 

Tho  nd^ts  to  bo  drawn  from  these  facts  are,  that  all  muscles,  and  not 
groups*  sliould  bo  brought  into  play,  and  that  periods  of  exercise  most  be 
altemate^i,  especially  in  early  training,  with  long  intervals  of  reet 

(•,)  On  IJU  Nmwm  Sytfem. — The  efiect  of  exerciee  on  the  mind  is  not 

dear.     It  has  been  snppMted  that  intellect  is  less  active  in  men  who  take 

QXoesuve  exeroisQ,  owing  to  the  greater  expenditure^  of  nervous  force  in  that 

dinx'ti'  ^^  !  Lheiv  is  no  doubt  that  great  bodily  is  quite  consistent  with 

i>xtnMr.  ^ictiritr ;  and,  imleeU,  considering  that  perfect  nutrition  is  noi 

p  'vith  Ixxlily  activity,  we  should  infirr  that  sufficient  exi 

^^  1  ^-r  for  the  pi>rfect  performance  of  mental  work.     Deal 

od  to  swh  an  ttJLlwiue  as  to  leave  no  time  ism 

ia  peRhapa  the  axphnation  of  the  |tn>TcriMl  rtJi|»Jitj  oC 

vit  exflniss  ctusss  a  heightencil  sauitmBMS  sf  tbe 

:  of  notUd  exeitahilitT,  and  a  groster 


^.,   .  - ,^.„...  .^ydAe«L— The  appetite  btgetyuMnsseswiyt 

«s|iseaaltf  Ibr  meat  asd  fill,  bat  in  a  less  degnsi,  tt  voaU  a|ifiesi^ 
hy^^atan  I%w<lfm  ^s■o^^pBgfcci»a^dpo^ft^y«h^yr^^ew^n^lll■■ltrfl 
ledl  f^Man  vtipaX  ^aaatitj  of  foodthaaia  a  stele  oC  veaL    TW 
thiw^lh*bTeriMt«Baea,aad  the 
Foodamt  ba 
aadcf  t^ 
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taken  in  the  free  air,  and  it  is  tl)en  a  most  valuable  remedy  for  some  forms  of 
dysjiepsia  (Jiunes  Blake,  I^arijic  AMiral  and  Surfjicaf.  Journal^  1860),  Con- 
verat'ly,  deficient  exerciee  lessens  both  appetite  and  digestive  jKiwer. 

{if.)  On  the  Oeneraiice  Orgaue, — It  has  been  supjioswl  that  pnl>erty  is 
dolayo<l  by  physical  exertion,  but  perlifli>8  tho  other  circumstances  have  not 
been  allowed  full  weight.  Yet,  it  Wdiild  appear  tliat  very  strong  exorciao 
IsflBend  aexual  dosiro,  poasibly  because  nervous  energy  is  turned  in  a  special 
dvection. 

(A.)  On  the  Kl'nninating  Oryans, — The  action  on  the  lunga  and  skin'  has 
lx*en  already  noticed. 

On  the  kidneys,  tlie  water  of  the  urino  and  tho  chloride  of  sotlium  often 
lessen  in  consequence  of  the  increased  poasafie  from  the  skin.  Ilio  urea  is 
slightly  increased,*  but  the  eliniiuatiou  of  nitrogen  from  the  system  by  uo 
means  approaches  the  immense  iucrcaac  in  the  outflow  of  carltou.  Tlic  uric 
acid  increases  after  givat  exertion ;  so  also  apparently  the  pigment  ;  the 
phosphoric  acid  is  often  largely  augmontod,  tispecially  that  comltiued  with 
alkalie-s  ;  the  sulphuric  acid  moderately ;  the  free  carbonic  acid  is  increased  ; 
the  chlorides  are  le-ssened  on  account  of  the  outflow  by  the  skin  ;  the  exact 
amount  of  the  bases  has  not  been  determined,  but  a  greater  excess  of  soda  and 
potash  is  eliminated  than  of  lime  or  magne-sia  ;  nothing  certain  is  known  as 
to  the  amount  of  crcatinin,  hippuric  acid,  sugar,  or  other  substances. 

On  the  bowels,  the  effect  of  exercise  is  to  lessen  the  amount,  partly,  pro- 
1>ably,  from  lessened  passage  of  water  into  the  intestines ;  uotlung  is  known 
of  the  composition  of  the  ftecea. 

From  these  facts  the  follo^ving  rules  can  he  inferred  : — Nitrogenous  food 
must  be  somewhat  increased  in  amount  ;  chhmih?  of  sodium,  cldoride  of 
potassium,  phosphates  of  soda,  and  potash,  should  bo  incrcaeod  in  amount ; 
prolMkbly  all  the  salts  should  be  augmented. 

(i.)  On  the  Metximorphojgiji  of  Titciftte, — Tlie  weight  of  the  body  is  lessened 
by  exertion,  owing  to  the  increased  exit  of  carbon,  nitrogen,  water,  and  salts. 
The  quantity  of  carbon  excreted  is  so  great,  and  in  such  excess  over  the  nitro- 
gen, that  it  cannot  be  accounted  for  by  destruction  of  uniscular  Hbre,  per  m;f 
it  is  neeeasary  tp  suppose  either  that  fat  (pcrliaps  in  the  muscle  itself)  ia 
destroyed,  or  that  some  non-nitrogenous  body,  rich  in  ciu-lwu,  is  present  in  the 
muscles,  and  ia  destmyed  by  their  action.  J  'I'hn  increased  quantity  of 
nitrogen  excreted  is  certainly  Hmaller  than  we  should  have  anticipated,  nml 
lias  lefl  to  the  supposition  that  nitrogen,  arising  from  musciUar  destniotiou, 
may  jiass  off  by  the  skin  or  lun^     But  this  is  uncertain,  as  the  most  careful 
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expe«lition  a  large  quantity  (211))  of  uniTnal  food  was  round  to  be  eitseDtial :  thU  via  pr«- 
ferred,  though  any  (juantity  of  mill«tB  aud  IcpiuiinoML'  could  hare  Iwen  prDcurud.  Fat  was 
taken  in  larye  quantity.  It  was  found,  olio,  that  boiled  -was  better  than  r>ja«t  meat,  b«cauM 
the  men  cumd  eat  niorv  of  it.  No  luui  effect  wbAtevur  was  traceable  tu  the  uxe  of  this  (ueat 
amoont  of  meat,  even  in  thb  inten»cst  heat. 

•  I  tay  this  with  a  full  knowltdpe  of  the  statementa  on  the  opposite  side  by  Voit  and  others  ; 
but  the  latest  experintentN  of  Speck  (*'  Archiv  den  Verenw  flir  wi.iuL  Heilk,"  band  vi.  p.  161) 
seem  to  show  decidedly  that  there  is  a  niu«ltirate  increaw  in  tin.-  tliiiiinutiun  of  urea  in  most 
cases,  though  not  in  all ;  the  exceptional  cssea  are  when  there  is  exoennive  Mtion  of  the  skin, 
or  the  How  of  water  tbion^li  the  kidneys  ia  ao  tesaened  as  to  retard  the  outflow  of  urea. 

+  Taking  Spjeck'n  exr*rinient^,  the  excess  of  carbon  excreted  in  twenty-four  hoiirw'  exertion 
over  the  excrvtion  nf  twtfiiLy-four  hoursi'  rest,  i%  about  1(1*2  fcramnies  ;  the  excess  of  nitrof;cn, 
2*5  grammes  ;  this  amount  of  nitrozen  eorrespondi»  to  70  grammes  nf  muscle,  and  this  wduhl 
give  of  carbon  to  be  eliminated  by  tlie  lungs  only  77  gmumieji,  so  that  nearly  9t  |;rnmnies  of 
carbon  ivmain,  which  were  not  uenve<I  from  niiLirulAr  tilire,  per  at.  The  gn-at  aridity  nf 
musclea  during  and  after  exertion,  fmm  prubnbly  lactic  ncid  ('),  seems  also  to  make  this  pn>- 
bable.  Heyosiua  has  lately  directed  porticidar  attention  to  the  formation  of  Inctie  acid,  and 
believes  that  the  seoM  of  fatigue  in  muscles  is  owiug  to  the  accuuiulaiiou  of  this  add,  which 
Tcnuirai  rest  for  neutmlintion. 

t  On  this  point  Speck's  eapenments  (op.  eU.  S  seem  conclusive. 
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ux|>eriincntfi,  iu  a  staU:  of  real,   seem  to  Uirow  doubt  on  the  excrstlOii 
nitrogen  through  any  channel  except  the  kidneys. 

The  reporatiun  of  Uie  muscles  appenra  to  take  pbice  only  daring  ?est ;  «nd 
they  require  a|j|>ajviitly  much  re^t  Xliis  lb  especially  the  case  when  mosclM 
are  weak;  their  reiwiir  goes  on  more  slowly  than  when  they  are  in  conditittu. 

The  muscles  after  exertion  eagerly  absorb  and  retain  wat*T.  When  wiil4*r 
is  taken  after  exertion,  it  doeA  not  paas  otf  oa  usual  by  the  kitineys  or  the 
skin,  and  instead  of  cautdng  an  augmented  metamorphosis,  as  it  iloe^^  in  a 
state  of  reat,  it  produces  no  effect  whatever.  It  is  a  matter  of  the  highest 
proha}tility  tliat  it  enters  into  tlje  composition  of  the  muai^les,  from  which 
water  ha«  Ix'cn  passing  so  rapidly*  during  their  stroug  action.  So  completely 
iri  it  retoincil,  that,  although  tlie  skiti  hiui  ceased  to  peTupire,  the  urine  does 
not  increase  in  quantity  for  several  hours.  The  iiuanlity  of  water  t-iken  is 
sometimes  so  great  as  not  only  to  cover  the  loss  of  woigkt  caused  hy  thr 
exerciHe,  but  even  to  increase  tlie  weight  of  the  body. 

We  can  >>e  cortaiUf  tlien,  of  the  alntolutu  necessity  of  water  for  the  actiu)^ 
muscle,  and  the  old  rule  of  the  trainer,  who  lessencil  the  quantity  of  water  to 
the  lowest  p<tint  which  could  bo  borne,  must  be  wrung.  In  fact,  it  is  now 
l>eing  abandoned  by  the  }>e8t  trainers,  who  allow  a  lilx*ml  allowance  of  fluid. 
The  error  probably  arose  in  this  way :  if,  during  great  exertion,  wat«r  is 
denied,  at  the  end  of  the  time  an  cnonuoua  quantity  is  often  drunk,  more,  in 
fuct,  than  is  necessary,  in  order  to  still  the  overpowering  thirst  The  swe&tdn^ 
which  the  tmiuer  had  so  sedulously  encouraged  is  tlius  at  <mce  comjienaated, 
and,  in  his  view,  all  has  to  be  <lone  over  again.  All  this  seems  to  be  a  mls- 
appreiiension  of  the  facts.  Muscles  must  Imve  water,  and  the  propter  plan  is 
Ui  let  them  have  it  in  small  quantities  and  frequently ;  not  to  deny  it  for 
hours,  and  then  to  allow  it  to  imss  in  in  a  deluge.  The  plan  of  giving  it  in 
Hmall  quantities  fro(|Uently,  does  away  with  two  dangers,  viz.,  the  rapid  pas- 
sage of  a  large  quantity  of  cold  watcA'  into  the  stomach  and  blood,  and  the 
taking  more  than  is  necessary.f 

In  the  French  army,  on  tlie  march,  the  men  are  directed  not  to  drink  ;  but 
if  very  thirsty,  to  hold  water  in  the  mouth,  or  tt^  carry  a  bullet  in  the  mouth. 
It  is  flingtilar,  in  that  nation  of  practical  soldiera,  to  find  such  an  order. 
Soldiers  onglit  to  be  abumlantly  supplied  witli  water,  and  Uiught  to  take 
small  quantities,  when  thf*y  Wgin  to  feel  thirsty  or  fatigued.  If  they  arc  hot, 
the  cold  water  may  l^x-'  hel'l  in  the  mouth  a  minute  or  two  before  swallow- 
ing, as  a  precaution  ;  though,  I  must  sjiy,  as  far  an  I  have  seen,  I  have  never 
known  any  ill  effects  from  drinking  a  modi^rate  quantity  of  cold  water,  even 
during  the  greatest  heat  of  the  body.{ 


SECTIUX  II. 

AMOUNT  OF  EXERCISE  WUICU  SUOULD  BE  TAKEN. 

It  would  be  extremely  imi>oriant  to  determine,  if  possible,  the  exat^t  amount 
of  exorcise  which  a  htailtliy  adult,  man  or  woman,  should  Uike.  Every  one 
knows  that  great  errors  are  c<mimitted,  chiefly  on  thp  side  of  drfcctive  exor- 


*  Speck's  obfcrrattoiu  and  remarks  on  this  point  (op.  eU.  p.  815)  «enn  to  render  thU  ftlmoat 
eerlain. 

t  It  la  l>ut  riglit  to  «iy  Umt  numj  trnTellers  of  (rreal  experience  Iwve  expresaed  grcnt  fear 
of  wnter  imdpr  cxfrtion.  Some  of  them  hove  luoyt  strnuglv  uiywl  lliat  ••  waU*r  ]n' nvoidwl 
like  {misnn,"  aud  have  ntAto)  tlial  o  hrRc  ijuantity  of  ttuUer  la  the*  liCHt  jirevt-ntivr  of  thint. 
At  any  rale,  the  hutt<r  may  l»c  czL-elleiit,  tiut  a  little  water  ia  odilitiou  would  do  tto  harm. 

I  llortca  also  naed  tu  be,  and  by  some  an  now,  depriTod  or  stinted  of  water  during  exercwe. 


AMOUNT  OF  EXERCISE. 


US 


ciao,  It  is  not,  however,  easy  to  fix  thy  tunount  even  for  an  average  nian, 
iiiu(*h  less  to  fp'vo  any  rule  wliich  shall  ai^ply  to  all  the  divers  conditions  of 
ht'ulUi  lunl  strength. 

The  Work  which  can  be  done  by  a  man  daily  has  l)een  estimated  at  fth  of 
tilt?  work  of  the  horae  ;  but  if  the  work  of  a  horse  is  consideretl  to  be  equal  to 
the  1 -horse  j)ower  of  a  stuaju-eniiniie  (viz.  33,000  1h  raised  1  foot  high  per 
miuutt',  OP  8839  tons  raisoil  1  foot  high  in  ten  hours),  tliis  must  be  an  over- 
ustiumte,  as  |th  of  thia  would  be  1205  l<in»  niised  1  foot  in  a  day's  work  of 
t*;n  hours.  The  hardest  day's  work  of  twelve  houra  I  have  ever  myself 
known  a  man  do,  was  in  the  ciiso  of  a  workman  in  a  copper  roUing-niilL 
He  stat*^!  that  ho  occasionally  raised  a  weight  of  90  lb,  to  a  height  of  18 
iiiche«(,  12.000  times  a-day.  Supposing  this  to  bo  correct,  he  would  n\iso  723 
tons  1  foot  high.  But  thin  much  overpasses  the  usual  amount.  The  same 
man's  unlinary  day's  work,  wliich  he  considered  extremely  bant,  was  raising 
11  weight  of  124  R)  IC  inches,  5000  or  GOOO  times  in  a  day.  Adopting  the 
latxor  number,  this  would  make  his  work  equivalent  to  442*8  tons  lifted  a 
ft  tut ;  and  tliis  was  a  hard  day's  work  for  a  powerful  man.  Some  of  the 
puddlers  in  the  iron  country,  and  the  glaas-blowers,  probably  work  harder 
than  this  ;  but  I  am  not  aware*  of  any  calculations.  I  learn  fn)ni  a  jn-dlar, 
that  au  onliimi'y  day's  work  was  lo  carry  2^  lb  twenty  milvn  daily.  The 
weight  is  balanced  over  the  shu aider ;  14  lb  behind  and  14  ff«  in  front  The 
work  is  eijiuU  to  419*5  tons  lifted  1  foot.  It  Avould  seem  certain,  that  an 
amount  of  work  equal  to  500  tons  lifte<l  a  f<x>t  is  an  extremely  ha^l  day's 
work,  which  perhaps  few  nu^n  could  continue  to  do,  400  tons  lift<,tl  a  fuot, 
is  a  hard  day's  work  ;  and  300  tons  lift«l  a  foot,  is  an  average  day's  work  for 
a  healthy,  strong  adult.* 

But  Id  Imlia,  the  imtive  horsemen  (dve  their  hor^s  drink  an  otXen  as  they  ran  ;  Kiirf  Dr 
Nicholnon  telLt  me  this  i**  the  cast  witU  the  Ca\K  hnm-A  ;  evoa  wli«n  the  liunoM  are  swHaHag 
profosflv,  the  moD  will  ride  them  into  a  river,  bathe  thf ir  mdcH,  and  allow  them  to  drink. 

*  In  tttia  countrr.  the  amount  or  work  done  in  i^enomlly  t^>itiiuat«d  as  so  many  lb*,  or  tons 
lifted  1  foot  In  Frnnrt*  it  it*  cxpre.HMt^l  lu  ho  riiaiiy  kiloiiiftn<..«t  liflt^fl  1  mrtre.  Kilogrammt*- 
imtrwi  nrt-  ooiivLTtal  iut"  lV»ot-|i«.iniid>,  luy  mtdtiplyiii);  by  7'^ltl.  The  (olInwiii>:  taMu  rany  lie 
jucful,  itt  expn'Mtitifi;  amount  of  wurk  done.     It  i*  taken  fnmi  Mr  HAnijIiliin'ii  wurk  (''A  New 

Mrory  of  Mnwmlur  Action '*).     The  niiniberx  arv  a  little  different  from  thofle  given  by  OoiUoQib. 

they  have  been  recalenlatal  by  Mr  Haughton,  1863. 


LABMi'nna  Foaci  or  Ham. 


Xlnil  of  Wort. 


Pile  driving, 

I'llc  ilririii^,     ...  

Turuiiij;  a  winrh 

Porter*  carrying  g:ooil9,  and  rctuniuig  i 

unlutcn f 

Pedlani  ulwayji  loade<l,  ...... 

Porten  carrying  wood  up  a  stair,  and  \ 

returning  unloaded ) 

PaviouTB  at  work 

Military  priMonen  at  fihot  drill  (8  hoars), ) 

and  oaxum  piekisf;,  and  drill,  .     .     .  j 
Shot  drill  alone  (3  houn), 


Amount  of  Wnrk. 


312  tons  lifUsl  1  foot 
325       ,. 

arw      „ 

381        „ 

sio      „ 

160-7     „ 


Authority. 


Coulotnb. 
T.j\niandf. 
Cuiiluiub. 


H&ughtou. 


" I 


It  may  be  intcrestuu;  to  ^ve  some  examplea  of  work  done  In  India  by  natives,  which  have 
been  given  me  by  Dr  de  Hianrnpnt  :— 

A  Leptcba  hill<oolie  willgofroni  Punkabarreeto  DiiijetdiTtj;(thiriy  uiileA,  and  an  aHcent  of  Af>0() 
feet),  in  three  days,  carr^iog  80  lb  weight.  The  weight  i.^  i-Arritj-d  •m  a  fiaiiiv  ftU)-i{H>rted  uu  tlie 
loina  and  eacrum.  and  aided  by  a  band  pasted  round  the  ri>n>h&ad. 

Work  per  diem,  5i)0  ton^  lifted  1  foot 

Eight  i«lannuin  iMutrcnt  cnrried  an  officer  weighing  180  lb,  and  pa]an<|uin  wetghiujB!  25U  ftk 
tvrrnty-five  miles,  in  l^jwer  Bengal.  Assuming  wich  man  weiglu«l  IfiO  lb,  the  work  wis  (KIO 
torn  lifliHi  a  foot. 
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and  carrying  60  Ibr 


The  exertiun  which  th«>  8nl(lier  is  called  upon  to  imdergo  is  chiefly  drill, 
and  carrying  weights  on  a  loviil,  or  over  &n  uneven  snr&oe^ 

The  Keverend  IV)fei5»or  Ilaughton,  who  U  80  well  known  for  his  important 

ttribntionii  to  physiolog}'  and  medicine,  lias  shown  that  vnUking  im  a  level 

Surface  is  equivalent  to  raising  ^th  ^Mirt  of  the  weight  of  the  body,  through 

the  dii^tance  walked  ;  an  easy  ctUculation  dunges  this  into  the  weight  raiiitMi 

1  foot.     When  ascending  a  height,  a  man  of  course  raises  his  whole  weight 

through  the  height  a8c«uded. 

Using  this  fonniiLi/  and  ossaniing  the  soldier  to  weigh  150  lb  with  his 

clothes,  we  get  the  folloMiug  table  : — 

wuw)  «f  r— «{—  Work  done  in  Tom 

KmdofExcraue.  liflad  1  foot 

Walking  1  mile,  .  17  07 

„       2     „  -  35-34 

„     10 176-7 

„     20     ..  353-4 

24-75 
49-5 
247-5 
495 

It  is  thus  seen  that  a  march  of  ten  miles,  with  a  weight  of  60  &»  (which  ts 
nearly  the  weight  a  soldier  carries  when  in  marching  order,  but  without 
bLinket£  and  rations),  is  a  ui<xlerate  day's  work.  A  tweuty-miles  march,  ^vith 
GO  lb  weight,  is  a  very  hard  day's  work.  As  a  continued  labouring  effort.  Mr 
Haughton  believes  that  walking  twenty  milee  a-day,  without  a  load  (Sunday 
being  rest),  is  good  work  (353  tons  lift^  a  foot) ;  so  that  the  load  of  GO  m 
uilditional  would  make  the  work  too  luud  for  a  continuance. 

It  must,  however,  be  remembered,  that  it  is  understood  that  the  walking  ia 
on  level  ground,  and  is  done  in  the  easiest  manner  to  the  person,  and  that  the 
weights  which  are  carried  are  properly  disposeil.  The  lalxjur  is  greatly  in- 
creased if  the  walk  is  irksome,  and  the  weights  are  not  well  adjusted.  And 
this  is  the  case  with  the  stjldier.  In  nuuvluiig,  his  attitude  is  still' ;  he  ob- 
serves a  certain  time  ami  distance  in  each  step  ;  he  has  none  of  those  shorter 
and  longer  steps,  and  slower  jind  more  rapid  motion,  which  assists  the  ordinary 
pedestrian.  The  weights  he  carries  are  also  (as  will  be  hereafter  noticed)  so 
badly  disposed,  as  to  a^id  greatly  U^  tlie  labour.  It  may  be  questioned,  indeed, 
whether  the  formula  does  nut  under-estimate  the  amount  of  work  actually  done 
by  the  soldier.  The  work  becomes  heavier,  too,  i.e.,  more  exhausting,  if  it  is 
done  in  a  shorter  time  ;  or  in  other  words,  velocity  is  gained  at  the  expense 
of  carrying  power.t 


Two  Banghy  burdjira  carried  70  0>  each  for  twentytive  miles.  Work  iIodv  =  648  tons  liftnl 
R  foot 

BxlnonliDaiT'  work  appears  to  be  aomfUniea  dnnn  hy  tiatireA  of  India.  Immense  marches 
of  fifty  miles  a-day  have,  been  ke\)t  up  for  tiuuiy  ttays ;  and  macb  greater  wtHRhts  are  oflea 
carrieil  thnn  those  giren  oIkivg,  evtn  for  great  dbitancec. 

Tlie  Turkish  porters  or  hitmiualM  will  carry  weight*  of  trom  600  to  800  lb  for  ithort  distances, 
but  1  do  uiiC  know  the  prtrei.^c  dUtauoe  wbicu  a  man  could  du  with  thiA  weight  in  twenty-four 
bnun. 

•  The  formula  U  *— ^J^^l^-P  ;  where  W  U  the  weight  of  the  peiron,  W  the  weight  carried ; 

T)  the  dimtatuY  walked  ;  20  the  co-efficient  of  traction  ;  and  2240  the  nnmber  of  pounds  in  a  ton. 
Tlie  result  it  the  naraber  of  tona  rained  1  foot.  To  get  the  distacoe  in  feet,  muUipIy  5*2SO  by 
the  numtwr  uf  mile*  walked. 

t  Orrstnt-r'*  formnln  is  sometimes  n*««i  to  cAlciilnte  thi«.  The  quotient  of  the  actual  and  the 
•Terage  velwity  w  subtracted  from  2  ;  and  the  i|Uotii'nt  of  the  timett  o«-cupieiI  by  the  work  ia 
also  subtmnted  fn>tn  2.  The  protlurt  of  tbe»e  magnituiies  Ib  multiplied  by  the  niedjum  force. 
But  thia  rule  ia  douhtfuL     (See  "  Valentin's  PhyBiology,"  tmniilatetl  by  Bnnton,  p.  415.) 


TRADONO, 


347 


Ordinary  drill,  >vitlioiit  anna,  is  regarded  by  Mr  TTiUighton  to  be  equivalent 
to  walking;  but  oonflidering  th«  conslniLaed  aliitink'H,  niul  ilu'  Uuiskm  of 
parti(!!iliir  nmsclcs,  it  seeraa  but  right  to  reckon  it  one-tKird  more  Bevero  than 
couiTtion  walking. 

In  adilition  to  virill  find  marching,  tho  soliiiMC  has  to  perform  other  dutio8, 
such  at}  cleaning  anus  and  rooms,  t&c,  of  which  thu  exact  amount  of  work 
cfuinot  bo  cakuliiti'd. 

Tlie  8hot-ili"iU  wliicli  military  prisoners  perform  under  certain  circuniBtanc<w 
is  carried  on  for  three  hours  daily.  A  nuui  sl^mprt  down  and  UfU  a  32  tb  shot 
fW)ra  a  low  bench,  orecta  hiinsiflf,  steps  9  feet,  and  luworn  the  shot  to  another 
Iwnoh  ;  he  then  i-eturna  empty-handed  to  the  hrst  bench,  lifts  another  shot, 
carries  it  to  the  second  bench,  and  so  on.  Six  double  journeys  are  ]X!rforn)ud 
yier  minute.  He  therefore  walks  18  feet  360  times  per  hour,  or  6-180  feet  per 
hour,  carrjnng  his  own  weight,  and  also,  for  halt'  the  distance,  a  shot  of  32  lb. 
He  also  lifts  and  puts  down  the  weight  of  32  lb  twelve  times  per  minute  a  height 
nf  3  feet,  or  2160  fei't  [ler  himr.  Assuming  his  weight  to  W  141  lb,  we  find 
by  the  frtrmula  th.it  tlio  wurk  is  equal  to  160-7  Ums  raised  1  foot,* 

Looking  at  all  thi^so  result*,  and  consiilering  that  the  most  healthy  life  is 
that  of  a  man  engaged  in  manual  luVtour  in  the  fK'C  air,  ami  that  tlm  *lrtily 
work  will  probably  average  from  250  ti>  350  tons  liftoii  1  fo<it,  we  can  perhaps 
say,  as  an  approximative,  that  evurj*  healtliy  man  ought,  il'  possible,  to  take  a 
daily  amount  of  i-xorcLw  in  siime  way  wliirh  ahaU  not  be  less  tlian  150  tons 
UfU^d  one  foot.  This  amount  is  e<[uivalf'nt  to  a  walk  of  about  0  miles;  bub 
then,  aa  there  is  nmch  exertion  taken  in  the  ordinary  business  of  life,  tliia 
amount  may  be  in  many  cases  reduced.  It  Is  not  possible  to  lay  down  rulefl 
to  meet  all  cases,  but  probably  ever>'  man  with  the  alwvc  facts  before  him 
cOuM  hx  the  amount  necessary  for  himself  vfith  ttderable  accuracy. 

In  the  cose  of  the  soldier,  if  he  were  alJowenl  Uj  march  easily,  and  if  the 
Weights  were  not  oppressively  arranged,  he  ought  to  do  easily  12  mile^  daily 
f(»r  a  long  time,  prctvided  ho  was  allowed  a  periodical  rest.  Kut  he  could  not 
for  many  days,  without  great  fatigue,  march  20  milt«a-day  with  n  60  tblomi, 
unl(*8S  ho  were  in  good  condition  and  well  fed.  If  a  greater  anioinit  still  i« 
demandwl  from  him,  he  must  have  long  subsequent  rest  Kut  all  tlie  long 
marehes  ma<le  by  our  own  or  other  armies  have  been  made  without  weighlj^ 
except  arms  and  a  portion  of  ammunition.  Then  great  distances  have  been 
traveived  by  men  in  good  training  and  condition. 


SECTION  IIL 

TRAINING. 

As  the  tnule  of  the  soldier  is,  jMtr  ej'i^ellenee^  an  atnletic  one,  and  \\»  he 
onght  to  lie  able  and  in  reailiness  for  any  call  on  his  energies,  it  is  deairBl>le 
to  say  a  ffw  words  on  the  system  by  which  it  is  attempted  to  prepare  men  for 
great  exertions. 

•  The  Tnnuula  ia 

Work  in  tnrw  in  »hot. )  _/(2W+32Wi   ,   S2ir2A  \^,^  ,jj^ 
driUforlSOminuUr^  }-l2<.x22IO    +  "Sino"/       ^*^ 
When  W  is  the  weight  of  the  niau. 

a    the  <li.ttAni^-c  the  U'i  lYi  «hot  U  carrif'il, 
h    thu  hri^lit  in  Tevt  to  which  tlie  nhot  ia  lifted, 
fi   nnmb«r  double  Joumeys  per  m)nut«. 
SaliStitnUag  tho  values,  wu  have 

work  m toaA=  ^ ^k^IO " "^  — SiO /  ** ^J**"™*?"" **  '** minatM. -ttaugfUon, 
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The  system  of  training  is  now  conUuctod  on  much  soimder  principles  tlian 

formerly.     The  old  trainera,  in  addition  to  fanciful  aystems  of  diet,  and,  in 

mie  cases,  the  use  of  spirits,  gave  much  purgative  and  diaplioretic  medicine; 

that  digestion  wilh  weakened,  and  many  men  came  out  of  their  hands  iu 
'really  worse  condition  than  they  went  in.  Even  now  the  system  of  training 
is  so  for  faulty  that  men  cannot  be  kept  in  high  training  for  any  length  of 
time.  Some  of  the  best  pedestrians  now  never  go  into  training  at  all,  but 
lejul  a  life  which  keeps  them  always  ready  for  their  vocation.  Aa  far  as  I  can 
learn,  this  life  is  a  HJinplo  and  sctifiihle  one.  Plain  and  regular  diet,  without 
restriction  to  one  set  food  ;  temperance ;  systematic  exercise,  not  pushed  to 
great  excess  ;  the  avoidance  of  tohaeco,  or  its  use  in  groat  moderation  ;  and 
great  cleanliness,  seem  to  be  the  chief  jwiuU.  And,  as  a  writer  celebrate*! 
in  the  annals  of  the  F;uicy*  has  advtx'ated  lat<"ly  these  simple  but  all-suf- 
Hcient  rules,  we  neeil  not  expect  to  see  any  revival  of  the  old  fancies  of  the 
ring. 

The  ndes  now  laid  down  by  the  best  trainers  are  these.  Their  motto  is 
now  **  Work  and  diet." 

The  diet  is  largely  of  loan  meat.  Underdone  meat  is  still  u.swl,  though 
there  is  no  physioliigical  reason  for  this.  All  that  is  wanted  is  that  the  meat 
should  Iw  i)erfectly  tligestible.  Fut  is  excluded  by  most,  and  sugar  also,  or 
is  given  in  small  (piantily;  weuk  beor,  or  weak  wine  and  waN?r  (two  glasses 
of  wimj  diiily — sherry  for  pedestrians,  jiort  for  boxers,  but  this  is  a  mei-e  fancy)  ; 
but  no  spirits  are  used,  and  often  nothing  but  wat^r  or  Uirley-water  is  al- 
towe^L  Tea  and  coffee  are  sometimes  excluded.  Tobacco  is  excluded  by  most. 
Tlie  man  sleeps  in  a  (^ool  rrtom,  with  free  ventilation,  and  in  Iwds  not  too  hot ; 
feather-beds  are  considered  relaxing.  Great  cleanliness  and  Iho  fi*ei[Uout  use 
of  the  bath  arc  rigorously  enforced.  Purgative  physic  is  now  never  given,  but 
sweating  is  produced  by  the  feather-bed  and  blankets,  by  the  Turkish  bath, 
or  by  exercise  in  tbnnel.  In  the  first  case,  during  sweating,  no  water  is 
givon,  and  it  is  said  the  thirst  goes  when  the  sweating  is  over ;  but  it  seeras 
us  if  the  feather-bed  sweating  is  now  going  out  of  fashion,  or  is  only  used 
once  or  twice  when  the  men  are  very  fat  Hie  Turkish  bath  is  regarded  dif- 
ferently by  diil'erent  trainers — some  use  it;  others  cidl  it  detrimental.  Sweat- 
ing by  exercise  is  the  common  plan,  and  little  wat-er  is  allowed. 

The  amount  of  work  done  is  moderate  at  first,  but  is  gmdually  increased, 
until  a  rt'tjinw  like  the  following  is  reached.  Tlie  man  rinrs  at  an  wirly  hour ; 
uses  the  duniVK-lls  or  the  chestrexpand^T  for  smuc  time,  varying  acconling  U* 
the  period  of  training  ;  then  takes  a  co!d  bath,  and  staiis  for  a  widk  of  an 
hour,  taking  Ixjfore  starting  a  stale  crust  of  bread,  and  perliaps  a  raw  egg  and 
a  cup  of  iufiLaiou  of  gentian.  He  then  breakfasts  on  ment  antl  bread,  with 
perhaps  tea,  but  littl'^or  no  sugar.  An  ln^ur  aft-i^r  breakfast  he  Ttcgins  his 
exercises  with  dunib-*IIs  or  weights,  ur  walks,  acconling  to  liis  vocation,  and 
is  made  to  sweat  jirofusely.  The  exercises  vary  in  length  acconling  to  tho 
condition  of  the  man  and  the  time  of  ti'aijiing  ;  they  an-  at  tirst  light,  and 
increase  in  severity.  When  training  is  at  its  height,  about  eight  or  ten  hours 
are  occupied  in  sleep,  four  in  meals  and  nasi,  and  the  remaining  ten  or  twelve 
in  exercises  more  or  less  severe,  or  in  qui(!k  walking.  Training  usually  lasts 
six  weeks. 

The  system  is  irksome,  and  the  men  aomctimes  find  tho  training  worse 
than  the  punishment  they  receive  in  the  ring. 

The  residt  of  tliis  training  is  apparently  greatly  to  improve  the  health. 


•  "StnochPDge  **— »  ntm  He  ptmiut  well  known  m  thf  niwrting  world. 
•ouDil  ninlicul  kiinw1nlgi<  iltciattHl  tl)i«  wn^iMe  liltlif  work  ou  Iminin^i 


It  ia easy  to  •«  that 
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rThe  skin  gets  dear,  the-  cyo  briglit,  tlie  temper  cheerful ;  the  movements 
of  tho  l«>tly  are  awy  and  rapid  ;  tho  breiithiiig  jKtwer  of  llie  hiugs  greatly 
augmonta  ;  thoro  ia  Utile  fat  on  the  Iwnly  j  tlie  miisclf^  are  lirm  and  resistant, 
HO  that  they  are  not  so  easily  bruised  as  usual,  and  injuries  are  sooner  re- 
cuveroil  fn>ni. 

The  fault  of  the  system  lb  to  bo  found  in  the  fanciful  notions  of  diet  wldch 
still  prftvail.  Tho  exclusion  uf  fat  and  of  the  stanrhea  must  reduce  too  much 
the  amovmt  of  fat  in  tho  boily,  and  must  st^riously  interfere  with  the  nutrition 
of  muscle.  Tlui  itm^  way  of  lesfteiiing  fat  is  to  l>c  found  in  exercise,  com- 
bined wiUi  such  n  lessMiing  of  tho  narboniforoua  food  as  may  pennit  little  or 
none  to  l>o  sl^^reil  up.  lowing,  probably,  to  this  dietarj',  it  npixjars  to  be  true 
that  mmiy  men  are  "  overtniincd,"  (.<•.,  too  fine-drawn  from  aTworption  of  fat, 
and  fvve  men  can  remain  in  high  training  for  any  lengUi  of  time.  .Some  of 
the  best  trainers  now  emieavour  not  to  lessen  tho  external  fat  too  much  ;  in 
&ct  their  criterion  should  l>e  the  breathing  power,  and  muscular  strength 
and  rapidity,  not  the  apiwanmce  of  the  man.  That  tho  deprivation  of  fai  is 
an  entire  mistake,  is  xmt  only  a  matter  of  reasoning,  it  ia  practically  the  case 
that  men  who  take  much  exertion  always  take  much  fat.     (See  The  Diets, 

After  training,  tlio  men  often  compensate  for  their  previous  abstinence  by 
great  excoases,  and  pass  from  extreme  work  to  a  state  of  perfect  iilleness  :  and 
tliis  in  no  doubt  the  i>rincipal  clause  that  professional  pedestrians  and  prize- 
Hghtere  are  not  very  healthy  as  a  cla«j.  The  game  fact  precisely  occurred 
among  the  athletes  of  (Jreeeo  ;  ns  a  class  they  weni  flhort-liveil.  Men  of  the 
bettor  classes,  training  for  bout-racing  or  other  athletic  sports,  injure  thom- 
8*dve8  by  excessive  exertion  commence*!  too  early  in  the  training,  and  do  not 
give  time  for  the  lungs  to  expand  and  the  inxiscles  to  develop. 

In  the  case  of  the  sutldier,  he  ought  to  be  always  in  a  stuto  of  training,  if 
we  use  this  term  to  express  those  liabits  which  are  host  calculated  to  develop 
and  m:unU\in  muscular  vigour.  lu  many  respects,  and  espe<:ially  in  the  cavalry 
bmnch  of  tho  service,  where  thfi  care  of  the  horses  calls  into  play  many 
mutfflcs  which  in  the  infantry  soldier  are  less  used,  the  life  of  tho  soldier  is  a 
good  one  for  muscular  tnitning.  Ho  haa  regidar  work»  with  proper  intervals 
of  ivst,  and,  to  a  certain  extent,  good  and  well-cooked  food.  But  it  fails  in 
the  following  ptunts :  In  the  iiiiantry  the  attitudes  arc  too  Htitf^  and  all  the 
muscles  are  not  e<|Uttlly  exercisoil ;  the  dothca  are  too  tight,  the  weights  am 
badly  carried,  and  op[)ri.'^  the  lungs  and  heart.  At  tlie  present  time  a  groat 
improvement  is  >)eing  introduced  by  bird  de  Grey,  by  making  all  men  in  the 
infantr}'  under  ton  years*  service  go  through  a  three  months'  course  of  gjTU- 
nastie  training  in  Lhe  year  (spreading  over  six  months  by  taking  every  other 
dayl,  which  will  have  the  effect  of  developing  all  th«  muscles.  If  tho  food 
could  bo  increased  in  quantity,  esi»eeially  in  its  nitrdgenous  and  fatty  con- 
stituents, the  clothes  loosenctl,  and  the  weights  proix'riy  carrie<I,  there 
would  be  no  doubt  that  the  soldier  coiUd  bo  kept  in  a  condition  of  j)erfect 
training;  at  least  there  wo»dd  lie  only  his  own  vices — drinking,  excessive 
tobacco-smoking,  and  inordinate  sexual  indulgence  —  which  could  pre- 
vent this. 


SECTION  IV. 
GYMNASTIC  EXERCISES. 

All  military  nations  have  used  in  their  aiTnics  a  system  of  athletic  exorcises. 
The  CTteeks  commenced  such  exercises  when  the  increase  of  cities  liad  given 
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rUe  to  a  certain  amount  of  sedentary  life.  Tlie  Romans  began  to  use  athletic 
training  in  tlie  early  days  of  the  Re))uhlit;,  entirely  with  u  view  tu  military' 
efficiency.  The  oxercisea  were  continuous,  and  were  not  alternatotl  with 
periods  of  complete  idleness. 

TIiB  otticers  exorcised  with  the  men.  At  a  later  day  we  are  told  that 
Marius  never  mis&ed  a  single  day  at  the  Campus  Martius ;  and  Pompey  is  said 
by  Sallust  to  have  been  able  at  iifty-eight  years  of  age  to  run,  jump,  and  cany 
a  loud  as  well  ae  the  most  robust  soldier  in  liia  army. 

Swimming  was  especially  taught  by  the  Ptomiuia,  and  so  essentifd  were  tlio 
gymnastic  exorcises  deemed  that,  to  express  that  a  man  was  completely  igno 
rant,  it  was  said  *'  ho  knew  neither  how  to  rend  nor  swim."  The  gymnastic 
exercises  were  the  last  of  the  old  cuatoma  which  disappeared  befuro  the  incwoa- 
ing  luxurj'  of  the  latt-r  empire. 

in  tlie  feudal  timed  the  practice  of  the  weapons  was  the  best  gymnastic 
exercise ;  every  peasant  in  England  was  obliged  to  practise  with  the  bow ; 
tlie  noblemen  underwent  an  enormous  amount  of  exercise  both  with  and  with- 
out arms,  and  on  foot  and  horseback. 

After  the  invention  of  gunjwwder  the  qualities  of  strength  and  agility 
bcc^imc  of  less  importance  for  the  soldier,  and  athletic  training  was  discon- 
tinued everywhere.  But  within  tlie  last  ft*w  years  the  changing  conditions  of 
inudL^ni  warfare  have  agam  demundixl  from  the  soldier  a  degree  of  endurance 
and  of  rapidity  of  movement  which  the  wars  of  the  eight-eonth  century  did  not 
require.  ^Vnd  the  jwpulatitm  geiiiM-ally  of  this  country  have  of  late  years 
lj4y5omc  alive  to  the  nece^s^ity  of  cunijjenHathig,  by  some  artiticial  system  of 
iiuiHcular  exercise,  the  sedentary  life  which  so  many  lead. 

In  our  own  timo,  the  first  rr^gular  gymnasium  ap}>ear8  .to  have  been  estab- 
lished at  Sohwufental,  in  Saxony,  by  .Saltzmann,  "with  a  view  of  giving  health 
to  the  bo*ly,  strengthening  cert.ain  muscles,  and  remedying  defiir:iiities. 
About  forty  years  ago.  Ling  also  commence<l  in  Sweden  the  system  of  move- 
uients  wliich  liave  made  his  name  so  celebrated.  Switzerland,  Spain,  ami 
Fnmce  f^llowe^l,  and  of  late  years  in  Germany  many  gymnastic  societies 
(Tiinier-Verein)  have  been  founded  in  almost  all  the  great  cities,  and  the  lit^v 
rature  of  gj'mnastieisra  is  now  a  large  one.  In  our  own  country,  the  out-door 
and  vigoiTfUs  life  led  by  the  richer  classes,  and  by  many  working-men,  ren- 
dered this  Tnovemcnt  Icp.^  necessary,  but  of  late  years  societies  have  been 
formed,  gynmasia  established,  and  athletic  sports  encouraged  in  many 
places. 

Among  armies,  the  Swedish  and  Prussian  were  the  first  to  attempt  the 
physical  training  of  their  soldiers.  France  followed  in  1845,  and  ever  since 
a  cumplete  system  of  gymnastic  instruction  has  been  canied  on  in  the  French 
army.  Since  the  accession  of  Xajwleon  III.,  the  greatest  care  has  Iwen  taken 
to  develop  this  plan  of  increasing  the  efficiency  of  the  soltiier,  and  a  large 
military'  gymnastic  scliool  exists  at  Vinccnues  where  instructors  for  the  army 
are  taught. 

In  the  English  army  this  matter  attracted  less  attention  until  after  the 
Crimean  War,  when  the  establishment  of  g_>*mnasia  as  a  means  of  training 
and  recreation  were  among  some  of  the  many  reforms  projected  by  L<ml 
Herbert.  In  1859,  General  HamilU^n  aud  Inspector-Oencml  Dr  Logan  were 
sent  over  to  inspect  the  systems  in  use  on  the  Continent,  and  jirosented  a 
very  interesting  Report,  which  was  aubsequently  publislietL  A  grant  of 
money  was  immediately  taken  for  a  gymnasiiun  at  Aliltirshot,  and  this  has 
now  (18C0)  been  in  operation  for  fuur  years,  under  the  direction  of  ^I.ijf»r 
HanimerHley,  with  most  satisfsietory  n^Kults.  I/U'<1  ik*  On  y  is  wisely  urging 
on  this  matter  ;  G>nnuasiB  are  now  ordered  to  btf  built  at  all  tlic  large  stations, 
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and  a  complete  code  of  instructions,  drawii  up  by  Mr  MocLaren  of  Oxford,  ia 
now  published  by  authority.* 

&ipnnwgtic  Imtruction  in  Vie  EnglUh  Army, 

The  instruction  has  two  great  objects  :  I*/,  To  assist  the  physical  dovelop- 
munt  of  tht'  recruit ;  2c/,  To  stTtjnj(then  imd  render  supple  the  frame  of  the 
trained  soldier.  Ev^ry  recniit  is  uow  onlered  to  have  thrtj«  mouths'  gyninaiilic 
training  duriug  (or,  il"  judged  expedient  by  a  mediwd  officer,  in  lieu  of  part 
of)  his  ordinary  drilL  Two  months  are  given  before  he  conuueneoM  rille  pi-ac- 
lice,  and  one  mouth  afterwards,  This  training  in  superintended  by  a  uiedical 
officer,  who  will  be  responsible  tliat  it  is  done  prr>j»erly,  and  who  will  have 
the  power  to  continue  the  exercises  beyond  the  prescribed  time,  if  he  deems 
it  necessary.  The  exercise  for  the  recruit  is  to  last  only  one  liour  a-day,  and 
in  addition  he  will  liavo  from  two  to  throo  hours  of  ordinaiy  drill. 

The  tmiiiytl  infantry  eoldiur  under  ten  yciira*  service,  is  ordered  to  go 
through  a  gymnastic  course  of  three  months'  duration  every  year,  one  hour 
being  given  eveiy  other  day.  The  cavalry  soldier  is  Uy  he  taught  fencing  and 
sword  exorcise  in  lieu  of  gymnastics. 

The  Code  of  Instructions  dra^v^l  up  by  Air  MacLaren  consists  of  two  part*, 
elementary  and  advaneetl  exercises.  The  exercises  have  been  arranged  with 
very  great  care^  and  present  a  progressive  couree  of  the  most  useful  kind. 

Tlie  early  exercises  commence  with  walking  and  running;  leaping,  witli 
and  without  a  polo,  follows,  and  then  the  exercises  with  apparatus  com- 
mence, the  onler  being  the  horizontal  beam,  the  vaulting  bar,  and  the  vaulting 
horse.  All  these  arc  callc<l  excrcb^es  of  jipogrosaiou.  The  elementary  exercises 
follow,  vii,  with  the  parallel  bars,  the  pair  of  rings,  the  row  of  rings,  the 
elastic  ladder,  the  horizontal  bar,  the  bridge  ladder,  and  the  ladder  plank. 
Then  follow  the  advanced  exercises  of  climbing  on  the  slanting  and  vertical 
|K)le,  the  slanting  and  vertical  rope,  and  the  knott^'tl  rope. 

Finally,  the  most  advanced  exercises  consist  of  escidading,  first  against  a 
wall,  and  then  against  a  prcparod  building. 

In  the  French  army  swimming  and  singing  are  also  taught.  Both  are  very 
useful ;  the  singing  is  encouraged,  not  as  a  matter  of  amusement  (though  it  is 
very  useful  in  this  way),  but  as  a  means  of  improving  the  limga 

Swimming  shouM  be  considered  an  essential  part  of  the  soldier's  educa- 
tion, and  it  is  probable  that  it  will  be  systematically  taught  in  the  English 
army. 

Bobert  Jackson  veiy  strongly  recommended  that  dancing  should  l>e  taught 
and  encouraged.  There  is  sound  sense  in  this  ;  a  spirited  dance  brings  into 
play  many  muscles,  and  in  a  woU-aired  room  is  as  good  an  exercise  as  can  bo 
taken.     It  would  also  be  an  amusement  for  the  men. 

Effects  of  Gymnastic  Traimng. 

Chi  Ymtng  Men  under  Twenty, — In  the  chapter  on  the  Choice  and  Treat- 
ment of  the  Recruit,  some  particulars  are  given  of  the  average  sixe  and  growth 
up  to  the  ago  of  twenty,  under  ordinary  circumstances,  as  far  as  these  are 
known.  Mr  Macl^iren  has  endeavoured  to  determine  the  ratio  of  gn»wth  at 
dilfcrcnt  ages  luxder  the  inlluence  of  g^Tumistic  training,  but  liis  obsenr'atious 
ane  at  preeent  too  few  to  enable  a  rule  to  be  laid  down. 

On  trained  eoldiets,  the  elfect  of  gyiuuastie  traiuiiig  is  to  increase  largely 

*  A  MrliUry  SyKtum  of  ClynmiuitJc  BxerdBM.  By  AioLibsId HAcLaren.  AdjnUnt-G«Mnil*« 
ORiiT,  Hor<«Oiunbi,  164t2. 
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the  girth  of  the  chest,  anil  of  the  anns  and  legs.     In  some  cases,  also,  even  in 
grown  nicii  Iho  heiglit  iiicn^ases. 

Fi-om  a  table  given  to  me  hy  Major  Hftranierflleyj  it  appears  that  at  AJdor- 
sliot,  uj)  to  November  I8G2,  the  average  increase  hi  3Gf>  m^n  from  not  moro 
tlian  one  to  two  months'  tmining  two  or  threo  times  weekly,  waa — 

Cheat,  ....  1-625  inches. 

Fore  arm,  ...  '5  „ 

Upper  aim,  ...  *75       „ 


SECTION  V. 
DUTIES  OF  THE  OFFICER  IN  THE  GYMNASIUM. 

The  Me*lical  Ri'gulationt^  (pp.  29  and  70)  order  the  ina|)ecting  mediejU  otticer 
and  sui*geon  to  visit  uml  advifse  on  thti  khul  and  anumut  of  *;ynmastiv  exer- 
cises ;  and  a  late  Ueport  from  the  ComniittcM'  <if  ( lyninastic  KxiT^'ises  apjHjinted 
by  the  War  OlUce,  din^cts  that  tlie  nK'clioal  offici^r  >*haU  insi>ect  the  reciuittf 
once  a  fortnight,  and  the  trained  sohHera  f>nce  a  month.  The  nieAsurenientt* 
of  the  recriiit  are  idso  to  be  taken  undor  the  dii'ectiuii  of  the  medical  otficor. 
The  following  jioints  slmuld  be  attendtMl  in  jH-g.u^l  to — 

1.  J{errulfg.—'V\ui  recruit  is  in3[)ected  from  time  to  time,  to  sec  if  the 
system  agrees  with  him, 

(fi.)  UV'*V//j/.— The  weight  of  the  body  should  bo  ascertained  at  the  begin- 
ning and  end  of  tlie  course,  and  during  it,  if  the  recruit  ui  ;iiiy  wuy  complains. 
With  sufficient  fowl  recmity  almost  always  gain  in  weight,  thorcforo  any  loea 
of  weight  should  at  once  cull  for  strict  inquiry.  It  may  be  the  recniil  is 
l>eing  overdone,  and  moK^  n-at  may  Ix^  necessary.  Hut  in  onlex  to  avoid  the 
giv-atest  error,  tlio  weights  must  be  carefully  tiiken  ;  if  they  are  taken  at  all 
times  of  the  day,  witliout  reg-anl  to  fuud,  exercise,  Arc,  aceumciy  is  impossible  ; 
there  maybe  2  lb  or  3  tli  variation.  The  ])hy«i<>logical  jmietiw  during  expi-»ri- 
monts  ifl  to  take  the  weight  the  hrst  thing  in  the  morning  Iwfore  breakfast, 
and  after  eni|>tying  tin'  bladder.  If  it  cannot  Ix'  done  at  this  tiiUL',  scarcely 
any  reliance  can  be  pLiced  uii  the  itisult.  F<jud  alone  may  mise  the  wuighl 
2  lb  or  3  lb,  and  we  cannot  be  stire  that  the  same  quantity  of  lno<l  it*  Uiken 
daily.  The  clothes,  al.***.!,  nnisl  Ih-  remoiubei-ed ;  men  should  be  weighed 
naked  if  possildc,  if  not,  iii  their  tMuners  only,  and  always  in  tht  banie  dress, 

(i.)  HeiijhL — Tliis  is  usually  taki^n  in  the  eruct  iKjaitiun.  Dr  Aitken* 
recommends  it  to  l>e  takejj  when  the  Ixxly  is  stretched  on  a  liorizontaJ  plane. 
A  series  of  oxiierimenta  on  both  plans  wimld  bu  v«ry  desimble, 

(c)  Girth  vf  Cheat. — The  chest  is  measured  to  ascertain  its  alisolutu  aWPj 
and  its  amount  of  expansion. 

It  is  beat  metisuretl  wlion  the  man  stjunls  ut  attention,  with  the  arms 
banging;  and  the  tajte  should  ])ass  round  the  nip]>le  line.  The  double  tape 
(thb  junction  being  placed  on  the  spine)  is  a  great  improvement  over  the 
single  tape,  as  it  meaaun^  the  aides  sttparately,  and  with  practice  can  be  done 
as  quickl3\ 

The  chest  should  he  measured  in  tlie  fullest  expiration  and  fullest  inspira- 
tion. If  the  chast  is  mcn.suri'd  witli  the  arms  i^xtendtul,  or  over  the  head,  as 
ordered  in  the  Itfgulatious  in  Ivecmiting,  the  scapulic  may  tlmi^v  out  the  tape 
from  the  side  of  the  chest. 

Sibson's  chest-measurer  and  Quain's  stothometer  may  be  used,  if  thought 
desirable. 
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{fi.)  Thf.  In^Hmton/  Poiovr^  as  expreaped  by  the  spirometer,  may  also  be 
employod.  Tlio  Bpiromctor  invontwl  by  Dr  Lowis  of  Carmarthon  apjxyirB  to 
be  bett*?r  than  Hutcliinson's. 

(e.)  Grotdh  of  Mttsrh-Jt. — ^Tliia  in  known  by  feeling  tlie  muscles  when  re- 
laxed and  in  action,  and  by  nieasureuiont«.  The  nifasurement  of  the  \ipper 
arm  shouUlK'  taken  eithor  whon  the  ann  is  l^ent  over  th«  nioBt  prominent 
port  of  the  bicepe,  or  over  tlio  thickest  part  wlien  the  ann  w  exteude*!. 

(/.)  General  Ctmdition  of  llvoUh. — Dif^eation,  sleep,  complexion,  &e. 
The  recmit  shonld  also  bo  inspected  during  the  time  of  exercise  to  watcli  the 
ctfect  on  liis  lungs,  heart,  and  muscles.  In  commencing  training  the  gnmt 
jioiut  is  to  educate,  so  to  apeak,  the  heart  and  lungs  to  perform  suddenly 
without  injury  a  greAt  amount  of  work.  To  do  tliis  there  ia  nothing  bitter 
tlian  practice  in  running  iuid  jumping.  It  is  astonishing  what  elfect  this  boon 
has.  If  poftsiblo,  the  increase  in  the  number  of  respirations  after  numing  200 
^or  300  yards  «hoxild  be  noted  nn  the  first  day,  as  this  gives  a  standard  by 
rvhicli  to  judge  of  the  subsequent  improvement.  But  aa  it  would  be  impoe- 
^Sible  and  a  waste  of  tijne  io  do  this  with  all  the  men,  directly  the  run  is 
/ended  the  men  Bhuuld  range  in  line,  and  the  me^Iical  oHicer  should  pass 
'mpidly  down  ami  pi<:k  out  the  men  whose  respimtion  is  most  hurried.  In 
all  the  exercises  the  least  ditticulty  of  respinition  shouhl  cause  tlie  exercise  to 
be  suspended  for  four  or  five  minutes.*  The  heart  .should  1m>  watched  ;  the 
characters  indicating  the  necessity  for  rest  or  easier  work  are  excessive  rapidity 
(130-160),  smallness,  ine^piality,  and  irregularity. 

8*»reneA*  of  muscles  after  the  exercise,  or  great  weariness,  slmnld  be  in<)uire<i 
into.  It  would  Iw  well  every  now  and  tlu'n  to  try  the  inguinal  and  femoral 
rings  during  exertion  and  coughing. 

.  One  ver)'  important  jxirt  in  g3'uii»istic  tnuning  depends  on  the  instructor. 
A  good  instructor  varies  the  work  constantly,  and  never  urges  a  man  to  undue 
or  repeated  exertion.  If  the  particular  exercise  cannot  be  done  by  any  man 
it  should  be  left,  for  the  time.  Anything  like  ui-ging  or  jwring  by  tlie  rest  of 
the  men  should  be  strictly  disc oimte minced.  The  instructor  should  pass 
rapidly  from  exercii»e  to  exercise,  so  that  a  great  variety  of  muscles  may  be 
brouglit  into  play  for  a  short  time  each,  and  as  the  men  work  in  classes,  and 
ail  cannot  be  acting  at  once,  there  is  necessarily  a  gooil  deal  of  resL 

The  grand  rule  for  an  instructfjr  is,  then,  change  of  work  and  sufficient  re«t. 

In  the  case  of  a  recruit  whu  hus  not  been  used  to  much  physical  exertion, 
the  greatest  care  must  be  taken  t*)  give  plenty  of  rest  during  the  exert^ises. 
There  may  even  stxm  to  be  on  undue  pn)portion  of  rest  for  the  first  fortnight, 
hut  it  is  rejUly  not  lost  time.  Tlie  medie4d  oiheer  is  only  directed  to  visit  the 
gymnasium  once  a  fortnight,  but  daring  the  first  fortnight  of  the  training  of 
a  batch  of  recruits  he  aliould  visit  it  every  day. 

With  proper  care  men  are  very  seldom  injured  in  gymnasia.  I  was  in- 
>rmed  at  Vineounes  that  though  they  did  not  take  men  uidess  the>'  were 
certified  as  fit  by  a  medical  officer,  they  ocojisionally  got  men  with  •*  ilelicato 
chesta,"  though  not  absolutely  diseased.  Tliese  men  always  improved  nmr- 
veUously  during  the  six  months  they  remained  at  Vincennes.  In  fact,  a 
rcgulfltt^d  course  of  gjinnastics  \a  well  known  to  be  an  important  reme<lial 
measure  in  threatened  phthisis.  Hernia  is  never  caused  at  S'tncennes.  Kor 
dfM'fl  it  appear  that  any  age  is  too  great  to  be  benefited  by  gj'umastics,  though 


*  lo  the  tnininx  of  horaai  tbe  poiots  alwsy*  attonded  to  are — tfae  very  Kradnal  increase  or 
the  exercue  ;  f^enlle  WKlkin}t  m  pcracverrd  in  for  a  !onc  titnr.  ibon  slow  e&llopH,  tlien.  as  the 
hnne  mJiu  wind  and  ittrcni^h,  quicker  K^Dopn ;  but  lUe  hone  u  Dever  ilLtCn-vtcil.  and  a  boy 
would  Imi  di«iiiinfiiil  front  a  iit.ilili^  if  it  were  known  Ibnt  the  \\*\n»  lie*  wa^  ridin;;  ulinvf^I  l>y 
i^ighiuK,  nr  In  any  other  way,  that  the  upee*!  was  too  great  for  him. 
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in  old  men  tlio  condition  of  the  heart  and  vessels  (oa  to  rigidity)  should  l>e 
looked  to. 

TrtthM  SoMter/t. — ^There  is  less  oc^aeion  for  care  with  these  men  ;  thejr 
ahould,  however,  be  oxamine<l  from  time  to  time,  and  any  great  hurry  of  re- 
spiration not<!d.  The  man  ahould  be  called  out  from  the  class,  liis  heart 
examined,  and  some  relaxation  ad\T8cd  if  necessary. 


SECTION  VL 
DRILLS  AND  MARCHES. 

In  drill,  and  during  marches,  the  movements  of  the  soldiers  are  to  a  certain 
extent  restrained.  In  the  attitude  of  "  attention"  the  heels  are  close  together, 
the  toes  turned  out  at  an  an^le  of  GO'^j  tht-  arais  hanp;  close  by  the  sidea,  the* 
Uiumbs  close  to  the  foretingers  and  un  a  line  with  the  suani  of  the  trousers. 
Tho  position  is  not  a  secure  one,  as  the  basis  of  support  is  small,  and  in  iho 
tuanual  and  platoon  exercise  the  constant  shifting  of  the  weight  changes  the 
centre  of  gravity  eveiy  moment,  so  that  constant  muscular  action  is  necessary 
to  maintain  the  equilibrium.  Men  are  therefore  seldom  kept  long  under 
attention,  but  are  t^^ld  Ut  "stand  at  ease"  and  "stand  easy,"  in  which  cases, 
and  especially  in  tlit-  latter,  the  feet  are  farther  apBirt  and  the  muscles  are  less 
constrained. 

In  marching  the  attitude  is  still  stifT — it  is  the  position  of  attention  that  is, 
as  it  Avere,  put  into  uiotiun.  Tlie  sh'ght  lateral  movement  which  the  easy 
walker  makes  when  ho  brinf;?^  thr;  ufiitre  of  gravity  alternately  over  each  foot, 
and  by  the  slight  rotary  motion  wliich  the  tinink  makes  on  the  Iiip-joint,  » 
restrained  qa  far  as  it  can  bo,  thouj^'h  it  cannot  l>e  oltogetlier  avoided,  os  is 
proved  by  ol^crving  the  slight  swiiying  motion  of  a  Une  of  even  very  steady 
men  marching  at  quick  time.  jMurching  is  certainly  much  more  iHtigning 
than  free  walking;  and  in  tlui  French  army,  at»il  by  many  commanding  officers 
in  our  own,  tlio  men  are  allowed  to  walk  ejisily  and  discounocU'tUy,  except 
wlion  closed  up  for  any  siiecial  purjjose.  This  may  not  look  so  striking  to 
the  eye  of  a  novice,  but  to  the  rwd  soldier,  whose  object  is  at  thu  end  of  a  long 
march  to  liave  his  men  so  fresh  that,  if  necessary,  they  could  go  at  once  into 
action,  such  easy  marching  is  seen  to  be  really  more  soldierlike  tlian  the 
constrained  atlitudcvS  which  lead  so  much  sooner  to  the  loss  of  the  sohlier'a 
strength  and  activity. 

In  walking,  the  heel  touches  the  ground  first,  and  then  rapidly  the  rest  of 
the  foot,  and  the  great  toe  leavea  the  groimd  lost.  The  woldier,  in  some 
countries,  is  taught  to  place  the  foot  almost  flat  on  the  gn.>und,  but  this  is  a 
mistake,  as  the  body  loses  in  part  the  advantage  of  tlie  huifor-like  mechanism 
of  the  heeL  The  toes  are  turned  out  at  an  angle  of  about  30°  to  45^  and  at 
each  step  the  leg  advances  forward  and  a  little  outward ;  the  centre  of  gravity, 
which  is  between  the  navel  and  the  pubis,  alvmt  in  a  line  with  the  promontory 
of  the  sacrum  (Weber),  is  conHtuntly  shifting.  It  lias  beeu  supposed  that  it 
would  1)0  of  advantage  to  keep  the  fij*>t  quite  straight,  or  to  turn  the  toes  a 
little  in,  and  to  let  the  feet  advance  almost  in  a  line  with  each  other.*     But 


•  Sir  Joltii  Biirgoyiio.  in  a  v«ry  able  aiiil  vxcBllent  poper  on  the  ''Clothing  of  tbe  Soliijer" 
("Tnuw.  of  the  FOiyal  Engineers,  ]8d3"),  has  at^wed  that  thelremJ  ofthelted  Indian  should  be 
our  model.  But  in  all  prohahitity  the  peculiar  iiti>p  of  the  Real  IniltanuaH  niervly  aa|mnMl 
in  order  to  h'uU  tlm  trail ;  n  man  treads  on  his  own  hKJtiitep,  and  a  liiiu  of  men  follow  arcuratvly 
in  tlie  ftwitsUijw  of  thusw  btfor*  thtrm.  luMpvL'tur-Ocueml  Dr  Andernou  has  »Uo  infvtnnr-d  me 
th&t  the  Red  Indians  hnvo  told  him  that  ny  the  action  of  tuzning  la  the  IOCS  they  tMi 
ohftnoe  of  entanglement  in  the  long  prairie  gnaa.  ^ 
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the  advantage  uf  kocping  iho  fcei  apart  auU  tbe  toes  turned  out,  is  that,  first, 
thfi  foot  can  advance  in  a  »traij;ht  line,  which  ia  obviously  the  action  of  the 
j^'at  I'tijtti  uiuaclea  in  front  of  the  thigli ;  and,  second,  when  the  body  10 
brought  over  the  foot,  the  turned-out  tooa  givu  a  much  broader  Ijobo  of  sup- 
port than  when  the  foot  is  straight  The  spring  from  the  great  toe  may  per- 
haps bo  a  little  greater  when  the  foot  is  straight  (though  of  this  I  am  not 
certain,  and  I  do  not  see  why  the  gastrocnoinii  and  solei  should  contract  better 
ui  this  jK^jiliou),  hut  there  in  a  loss  of  spring  Iroiu  the  other  toes.  Besides 
this,  it  has  been  shown  by  Welwr  thnt  when  the  leg  is  at  its  greatest  length, 
At',,  when  it  has  juHt  urgtid  tlie  body  forward,  and  is  Ufted  from  the  ground,  it 
falls  fo^wa^l  like  a  pendulniu  from  its  own  weight,  not  from  mH>icuIar  action, 
and  tliis  advance  is  from  within  and  behind  to  ^vithout  and  before,  so  that 
this  action  alone  carrioa  the  leg  outwards. 

The  foot  should  be  raif?ed  from  the  ground  only  so  far  as  is  necessary  to 
clear  obstacles.  Formorly,  in  the  Kussian  Imperial  Guard,  the  men  were 
taught  to  march  with  a  peculiar  high  step,  tht^  knee  being  lifted  almost  to  a 
level  with  the  acetabulum.  The  eifect  was  striking,  but  thc^  waste  of  jKjwer 
was  so  great  that  long  marches  were  impossible,  and  I  bflieve  this  kind  of 
marching  is  now  given  up.  The  foot  should  never  be  advanced  beyond  the 
place  where  it  is  to  be  ])ut  down ;  to  do  so  ia  a  waste  of  labour. 

In  the  English  army  the  order  is  as  follows : — 

Length  and  Numhor  of  Siep«  in  Marchf'n/f. 


Kind  of  Ste]iL 

Length. 

No.  per  Miuuto. 

0  round  TraTDTHd 
per  Minute. 

Ground  Travonied 
per  Hour  with- 
out Haltii. 

luchw. 

Ft.?t. 

Uilos. 

Slow  time,    . 

30 

75 

1874 

21 

Quick  time, 

30 

110 

275 

31 

.Stopping  out, 

33 

no 

302J 

3-4 

Double, 

36 

150 

450 

61 

iStepping  short,     . 

10 

... 

... 

-.4 

Side  step,     . 

10 

... 

... 

... 

or  when 

Forming  four  deep, 

21 

... 

... 

Stepping  bock. 

30 

... 

... 

TI»o  "  double"  is  never  continued  very  long ;  it  is  stopped  at  the  option  of 
the  commanding  officer.  In  the  French  army,  it  is  ordered  not  to  bo  con- 
tinued longer  than  twenty  minutes.*  At  the  double  (if  without  arms),  the 
foreorms  are  held  horizonUdly,  the  elbows  close  to  the  side  ;  if  the  rifle  is  car 

*  U  nuy  Iw  wortfa  whils  to  meutlon  some  of  Uie  feato  or  celebrated  pcdc«trian*i  u  a  meana 
of  cotnparixon. 

Tht  mile  has  been  walked  in  7  miuutw  (or  at  the  rate  of  ^  mile*  per  hour).  Such  an  exertion 
is  enormoiu,  for  the  rrfrtion  in  in  the  ratii>  of  the  velocity. 

Ten  milei  have  been  walked  by  Captain  Saunden  in  H»^  ntinuteR.  and  21  miles  in  8  hours  by 
Weatball. 

In  runaing,  100  yarda  have  been  covererl  in  &|  seconds ;  a  little  over  10  nee,  ia  the  unuU  tune. 


A  niilft  in 
]  mile  in 

1  minute  68  leeonds. 

4muinte«22^    „ 

2  miles  in 

9  mlnntea  20     „ 

6      » 

31        ,. 

10  ;; 

51        ,. 

11      ,,      and  46  yar«la 

m      „ 

20      .. 

120      „ 

40      ,, 

5  houn. 

100      „ 

18  honn  and  60  minutes 

z2 
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ricd,  one  orni  ia  bo  hutd.     Tliero  ia  nn  luh'antage  in  ihis  attitnile,  as  th« 
are  bpfjuglit  into  the  position  ol'  K*ast  ivsistiinco  ;  more  lixi.'U  jjointe  are 
for  tliu  iuuscIl's  of  retfpijiition^  and  tlxo  inovement  of  tin-  arms  nnd 
fftcilitatbH  the  mpid  sliirtiri>(  (if  Hjo  funla^  of  gravity. 

•Slow  time  is  oniy  uscil  on  cerluiu  occasious;  ijuick  time  is  almost  all 
natul  in  drills  ntul  nmrtOiinf;.     The  ground  got  over  per  hour  Is  ^nerally 
duceU  hy  halt.s  to  2*8  luilGf*. 

J^nme  reginionts  also  go  at  the  donblo,  and  can  do  6  or  even  7  milea 
Imnr  fc»r  a  short  time. 

In  thn  Froiirh  iirmy  tho  longtli  of  the  step  ia  mthor  different 


Frtmeh  Sfej)$  in  Ea((lUh  Afeasures. 


Pas  otdinivire, . 
Pas  do  nmte,  . 
Pas  ftcc/'h'n'*,  , 
Piw  acci'kin5,  . 
Pew  do  rJiarge, 
Pas  niaxiiiium, 


Longtb  of  3t«p 
In  lucliM. 


MiiitiUt. 


76 
100 

no 

120 
128 
U)3 


Ground  TmversecJ 

[H^r  MinnU;  in 

feet. 

104 
216 
238 
260 
277 
331 


Ground  Trawn 
i>er  Honr  in 
MUc*. 


1-86 
2-46 
2-70 
2-95 
3  15 
3-76 


The  French  step  ih  therefore  4  inches  »hortcr  than  tho  English ;  thia  ia 
Imps  l>e«viiifii)  the  men  are,  iia  a  rule,  shorter.     The  Prussian  and  the  Bavari 
step  iH  'M}  UKthcH  (I*ruH.sirtn)  long,  and  120  steps  are  taken  pfC  lIunut^i. 

Th*!  exact  longlh  nf  Ihn  hte]>,  and  thi'  nuinher  per  minute,  are  very  im 
Uuit  (lUL'ritioiiH.  T\w.  r»hji*et  of  tin*  snldier  i.s  to  get  tliu  sti'p  Jis  long,  and 
nuJiihiir  per  minutt!  im  gn-at,  as  possible,  witlmut  undue  fatigue,  so  as  to 
over  the  greatent  amount  (d'  ground. 

Tlie  quicki'st  movt'inent  of  the  leg  forward  in  walking  Ims  licen  pho-\m  "by 
Weber  to  correspond  vi'l-y  (doaely  with  half  a  pendulum  vibration  of  the  loj 
and  to  occupy,  on  an  avonige,  O-SfiT  seconds;  this  would  givi;  108  steps  j 
numit^%  KUjipoHing  the  oiu«  loot  luft  the  ground  when  the  oilier  touched 
This  is  much  quicker  than  tht>  anny  walking  stcj)  (the  double  is  a  run),  uit< 
no  doubt  much  rpiick^r  than  r.<nd*l  long  bo  home,  siiu-o,  with  a  step  uf  onl;| 
30  inches,  it  wduM  givn  iicjirly  5  miles  ])er  lieur;  but  it  may  Iw  a  ijui'stion 
whi^thtT,  with  iiH-n  in  good  rnnditii^u,  the  pace  might  not  he  incivosed  to  1 
[jor  Uiinute,     I'mtdiinl  tria^,  ImweviT,  with  auldiera  carrying  anus  andacco 
tremeiiU  ean  otdy  decide  ibiH  point. 

The  length  of  the  ntcp  of  an  average  man  has  been  fixed  by  the  Broth' 
Weber  at  about  28  ineheH.     In  individual  oiises,  it  depends  entirely  on  the 
length  of  the  legs,     l^jlwirt  Jaekson  c<*nBidiired  30  inches  as  too  long  a  stej) 
for  the  average  aoldier,  and  suggesUMl  27  inches-     It  is  of  great  imj»ort4ince 
not  to  loascn  the  length  too  nnudi,  and  it  woidd  be  very  desirable  to  have 
some  well-i:onducte<l  exi»erijnentH  on  this  point.     The  stcjis  must  l)e  shorter 
if  weights  are  carrieil  than  without  them  ;  a  little  cousideration  shows  how 
this  is :  Wiiun  a  nuui  walks,  he  lifli*  his  whole  body  and  proptds  it  forw 
and  in  doing  so,  the  point  of  centre  of  gravity  descrilies  a  circular  motion 
the  fonn  of  an  arc  alK)Ut  the  foot. 

Now,  the  less  the  bwly  is  raised,  or,  in  other  words,  tho  shorter  the  versed 
sine  of  the  arc,  the  less  of  course  the  labour.  In  long  steps,  the  aic,  and  of 
conwi)  the  versed  sine,  t»r  height  to  which  i\w  Inidy  ia  niised,  are  greater  ; 
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filiurt  atepa,  leas.  It  is  probable  thiit,  with  tlio  wuight  the  fioldiur  curries 
{i^0  lb),  the  step  of  30  inches  w  quite  long  enough,  perhups  even  too  long ; 
nntl  it  would  bo  litM^imble  to  kitow  if,  oftor  a  iiiiLTch  of  nix  or  oight  miles,  the 
steps  <lo  not  get  shorter. 

In  the  French  anuy,  the  march  m  comnionccd  at  the  jhjs  de  routti  (100 
sti*pH  prr  minute) :  then  acwilemted  to  1 10  tiU-pB,  and  ftnally  to  130  ;  dtiring 
thu  last  half-hour  100  steps  ore  retunied  to.  But  the  soKliers  Ihemselvea 
often  set  the  step  ;  the-  ^Tenadiers  and  the  voltigeurs  alternately  Ifjuling. 
Four  kilometres  (  -  2i  miles)  arc  done  in  forty-live  or  forty-eight  minutea. 
One  kilometre  (  =  0-62  miles)  ih  done  in  about  twelve  minutes. 

The  soldier,  in  this  countrj',  when  he  matchea  in  time  of  i*eace,  carries  his 
paek,  kit,  lm\Tesack,  wiileT-biittle,  gn*atcoat,  riflr?,  and  tinimunition  (prolxibly 
twenty  njujids).     In  India,  he  does  not  cany  hi.s  pack  or  greatcoat. 

There  i8  a  very  general  impresition  that  the  best  marchers  arc  men  of  middle 
nize,  and  that  very  ttill  mim  do  not  niandi  ao  wolL 

Lentjth  of  the  Afmrh, — In  "-mareliiug  out"  in  time  of  jieace, -wliicli  is  done 
ouce  or  twice  a-week  in  the  t^uiet  tinii*  of  the  year,  tlie  distance  is  six  or  eight 
miles.  In  marching  on  thf,  route  or  in  war,  tiie  distance  is  from  t<?n  or  twelve 
iuiles  to  occasionally  eighteen  or  twenty,  but  that  i&  a  h>ng  march.  A  foreed 
mareh  is  any  distance — twenty-five  to  tliirty,  and  occaaionally  even  forty, 
miles  being  got  over  in  tweuty-foui-  hoiu-s.  In  the  Prussian  army  the  usual 
march  is  fourti^en  miles  (Kuglkh) ;  if  the  march  id  continuous,  there  is  a  halt 
ever)'  fourth  day. 

A  halt  is  usiuUly  made  every  liLiur  lijr  live  minutes,  luid  hfteeii  minutes  after 
the  second  liour.  In  a  luug  march,  an  lumr's  halt  is  made  in  the  middle.  In 
the  Fiijuoh  army,  halUs  are  IHniuent  during  the  tirst  days,  but  when  the  mon 
are  fully  trained  they  fake  phice  only  every  two  hours. 

In  marching  long  distances,  the  extent  of  the  marches,  the  halting  grounds, 
&c.,  ore  fixe<l  by  the  Qnartennaster'a  department. 

Robert  JackiMjn  considered  that  an  ordinary  march  should  be  fourteen 
milcji,  and  done  in  four  hours  and  twenty-tivc  minutes,  including  halts,  at  the 
rate  fif  throe  and  four  mil*  s  an  hour,  the  hrst  hour  to  be  at  slow  time,  with 
live  minute-V  halt ;  the  march  to  be  at  quick  time  with  iiileen  minutes'  Imlt 
at  the  end  of  the  second  hour ;  in  tlje  third  hour  slow  time  to  be  resumed  ; 
an  hour's  halt  to  be  given  after  two  or  three  hours,  UHicers  of  exj^erience, 
hfiwever.  have  informed  me  that  the  slow  time  is  not  a  gttod  plan  ;  it  is  b«4tor 
not  U)  let  the  m«»n  drawl  on  the  pace,  but  to  give  them  more  frequent  halts, 
if  necessary,  to  get  thf^ir  wind. 

ih-dtr  of  March. — Whenever  possible,  it  seems  desirable  to  march  in  ojwn 
order.  InsjK*ctor-Geneml  J.  K.  Taylor  has  given  evidence  to  show  that  a 
close  ortler  of  ranks  is  a  cause  of  unheallhincss  in  marching,  similar  to  that  of 
overcrowding  iu  barracks;  and  the  AUnlicid  Unard  of  Bengal  have,  in  accord- 
ance with  this  opinion,  recommended  that  military  movements  in  close  order 
should  ha  as  little  practised  as  possible.* 

£fftHti  of  Marcfu'Jt. — Under  ordinorj'  conditions,  both  in  cold  and  hot 
countries,  men  are  healthy  on  the  march.  Tho  exercise,  the  free  air,  the 
change  of  scene — all  do  good,  l' nder  special  circumstances,  immense  marches 
luivo  l)een  made  by  all  armiea.  Tlio  French  and  Sj»Qnisl»  are  jmrticularly  go*^! 
marchers,  tho  British  less  so;  but  they  have  occasionally  made  extraonlinaiy 
L'fforta. 

One  of  tlie  most  celebrated  in  the  auuaU  of  the  British  Anny  is  the  marcli 
made  by  tho  43d,  A^d,  and  95th  R^roents  of  Foot,  under  Crawfhrd,  iu  July 
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1 809,  in  Spain,  in  order  to  reinforce  Sir  Arthur  WoUealey  at  the  battle  of 
Tidavera.  About  lifty  weakly  men  were  left  behinil,  and  tlio  brigade  then 
marched  Bixty-two  miiea  in  twenly-si-x  lioura,  mrrying  amis,  ammunition,  and 
pfutk — in  all,  a  weight  of  between  50  lb  and  *jO  lb.*  There  were  only  seven- 
teen stragglers.  The  men  had  been  well  trained  in  marching  during  the  pre- 
vious month. 

One  of  these  regiments — the  52d — made  in  India,  in  1857,  a  march  as 
t'xtraordiiiarj',  lu  the  height  ol'  the  mutiny,  intelligence  reached  thoin  of  the 
locality  of  the  rebels  from  8ealkote.  The  52^1,  and  some  artillery,  started  at 
night  on  the  lUth  uf  July  1857  from  Umiitzur,  and  reached  Goodasepore, 
forty-two  miles  off,  in  twenty  hours,  some  part  of  the  march  being  in  the  sun. 
On  the  following  luorniug  they  marched  ten  miles,  and  engaged  the  mutineers. 
They  were  for  the  first  time  clad  in  the  comfortable  gray  or  dustHxiloored  natii 
Kluikoe  cloth. 

Forced  marching  for  Homo  days  may  be  ohio  well  borne  by  se^ujoiied  troops, 
ufi  in  the  case  of  two  companies  of  the  3Uth,  which  accomplish etl  195  miles 
in  nine  days  (  =  210  miles  daily)  in  Canara  in  India,  in  the  month  of  April, 
without  a  casualty. 

Thirty  miles  a-day  for  four  or  five  days  appear  also  to  have  been  done  by 
some  European  regiments  during  the  mutiny  without  loss  at  the  time,  though 
there  was  often  much  sickness  afterwards. 

But  marches  are  sometimes  hurtfid — 

1*</,  Wlien  a  single  long  and  heavy  march  is  undertaken  when  the  men 
are  overloaded,  without  food,  and  perhaps  without  water.  Kiecke  reconls  two 
terrible  marches  of  the  Prutieians.  In  1778,  the  Pruspian  army  by  forced 
marches  marched  in  four  days  to  Dresden ;  each  man  carried  a  weight  of 
80 lb;  the  weuthor  avus  hot ;  the  oHicera  werfj  afraid  to  let  the  men  drink* 
and  no  care  was  taken  to  obviate  the  eflects  of  the  mteuse  heat.  They  Imlted 
at  niid-tiay  on  a  burning  plain  where  no  water  was  procurable.  ''In  ono 
night  the  soldiers  looketl  as  it  they  had  aged  ten  years.  Almost  at  every  stepj 
lay  a  faijiting  man,  and  enliie  troops  lay  on  the  rotulside.  The  horses  also 
were  ruined  by  this  mari;h  ;  almost  every  hundred  steps  lay  a  dead  pack- 
horse.  In  such  fosliion  tlie  entire  anuy  marched  in  four  days  to  Dre*.len,  and 
getting  there  cxhauKltd  even  to  tlcalli,  found  the  Saxon  jirmy  frei^h  and  lively." 

Ono  other  quotation  from  the  same  author  gives  a  vivid  picture  of  an  iU- 
oonductod  march  : — 

*'  On  the  2Ut  iilay  1827  the  Prussian  corps  of  guards  had  a  mancenvre 
between  Ilerliu  and  Potstlam.  The  soldiers  were  the  night  before  disturbed 
with  an  ahirm  of  hre,  and  had  no  rest.  The  day  was  very  hot  and  the  air  was 
diy.  The  soldiers  man»euvred  from  IWrlin  to  Potsdam  (four  Oerman  miles), 
and  were  in  cinisuuit  exercise.  They  Imd  no  rest,  no  refreshment,  and  the 
heat  in  the  samlliills  and  pine  woudK  was  unbearable.  They  were  not  per- 
mitted to  drink,  for  fear  the  ccdd  drink  when  they  were  heated  should  injure 
them.  Ilalting-places  in  hot  sandy  planes  were  therefore  chosen,  far  from 
springs.  The  bnmdy  ihisk — that  false  friend  of  the  soldier — had  indeed 
silenced  thirst,  but  did  not  remove  the  necessity  for  water. 

"  The  cou-sequeucea  were  that  the  Ut  IJegiment  of  Guards,  and  in  a  less 
degree  the  other  regiments,  was  quite  disorganised.     They  fell  in  sections  on 


•  Najjier'B  "  War  in  the  Peninsula,"  3d  wlit  toI.  ii.  p.  400  ;  Mooinoiii's  "  Reconl  of  the  52d 
Regiment, "  p.  115.  Both  authors  state  that  tho  men  carried  liotwotio  50  tt)  and  tX)!!*  nn  tlijn 
extraonliiurv  march,  but  there  aeema  a  littlt^  dniitit  o(  thm.  Duriiif;  ihn  PiMiJnsiiUr  War,  (he 
mea  carried  do^h,  weighing  about  2  tb,  and  uut  framed  p^Milu,  aud  their  kits  were  very  scontr. 
Lord  Clyde,  in  talking  of  this  inaa-h  to  my  (.-oUvagtie,  Mr  Longniore,  tohl  liim  the  rnun  unly 
carried  a  shirt  and  a  spare  pair  of  either  boots  or  Aoles.  He  naw  the  matt  innrrh  tti.  In  all 
prohtbility,  also,  they  would  not  rairy  their  full  ammanitioii. 
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Iho  roads,  and  only  recovercil  after  a  long  limo  when  refri'tihmeut!)  wore 

brought,  and  wlien  the  pack  which  compressed  the  chetit   t$o   heavily  'wos 

removed. 

-    "  Many  died,  and  even  the  cavalry  lost  horses  in  the  «amo  way." 

I  heard  the  celebrated  Professor  Champouillon  of  the  Vai  de  Gr&co  mention 
in  hia  Itxrtun^  tlie  following  case  :• — 

AlxMit  twenty-five  years  ago  arc^imentof  Chassours  de  Vinoennes  marched 
twelve  miles  into  Paria  on  a  liot  July  day.  The  men  carried  their  packs  and 
wore  their  stocks,  which  at  that  tinio  were  tliick  and  stiff  like  the  English 
stocks,  an<i  compresKed  their  tliroat  Hardly  a  quarter  of  the  men  reached 
Paris  ;  the  reat  were  left,  in  the  villages,  or  lying  on  the  r(jadaide.  Many  died 
of  what  was  called  coitp  iff  Hoh'tl. 

William  Fer<jii8on  givca  also  a  vivid  picture  of  an  ill-conducterl  march  m 
Rt  Domingo.  The  67th  Kegiment  were  well  supplied  with  rum,  and  were 
then  marched  through  a  dry  rocky  country,  where  no  water  was  procurable. 
In  a  march  of  twelve  miles  men  fell  at  every  step ;  nineteen  died  on  the 
road,  and  the  rest  reached  the  end  of  the  march  in  a  state  of  indescribable 
exhaustion. 

Tliu  prevention  of  these  catastrophos  is  easy.  Place  a  soldier  as  much  as 
]toft3ible  in  the  position  of  the  profe-saional  pedestrian ;  let  his  clothes  and 
accoutrements  be  adapted  to  his  work ;  supply  him  with  water  and  proper 
food,  and  exclude  spiritjj ;  if  unusual  or  ra])id  exertion  is  demanded,  the 
weights  must  be  still  more  lightened. 

Wn»en  a  soldier  falls  out  on  the  maruli  he  will  !>•'  ffiujid  partially  fainting, 
with  cold  muist  extremities,  a  profuse  sweat  everj-where  ;  the  pulse  is  very 
quick  and  weak — often  irregidar  ;  the  rospii*ation  oftea  sighing.  The  weighU 
ahouhl  be  removed,  clothes  loosened,  the  man  laid  on  the  ground,  cold  water 
dashed  on  the  face,  and  water  given  to  drink  in  small  quantities.  If  the  syn- 
cope is  very  dangerous,  brandy  must  be  used  as  the  only  way  of  keeping  the 
heart  acting,  but  a  largo  quantity  is  dangerous.  If  it  can  be  obtained,  weak 
hot  brandy  and  water  is  the  beat  under  these  circumstances.  When  he  has  re- 
covered, the  man  must  not  march — he  should  be  carried  in  a  waggon,  and  in 
a  few  minutes  have  something  to  eat,  but  not  much  at  a  time.  Concentrated 
beef-tea  mixed  with  wine  is  a  powerful  restorative,  just  as  it  is  to  wounded 
men  on  the  tield. 

2*^^,  When  the  marches  which  singly  are  not  too  long  are  prolongeil  over 
many  tlavs  or  weeks  without  due  rest. 

With  proper  haltH  men  will  march  easily  from  500  to  1000  miles,  or  oven 
farther,  or  from  twelve  to  sixteen  miles  per  diem,  and  be  all  the  better  for  it, 
bat  after  Uie  second  or  third  weeks  there  must  be  one  ludt  in  tlie  week 
besides  Sunday.  If  not,  the  work  begins  to  tell  on  the  men  ;  they  get  out  of 
eoudition,  the  muscles  get  s*){t,  appetite  declines,  and  there  may  bo  even  a 
little  antemia.  Both  nerves  and  muscles  are  used  too  fast;  and  are  not 
repaired.  The  same  etfects  are  produced  with  a  much  less  quantity  of  work, 
if  the  food  is  insutlioicnt.  liad  food  and  insufficient  rest  are  then  the  great 
causes  of  this  condition  of  body. 

In  such  a  state  of  body  malarious  fevers  are  intensiticd,  and  in  India  attacks 
of  cholera  are  more  frequent.  It  has  been  supposed  that  the  body  is  overladen 
with  the  products  of  metamorphosis  which  cannot  be  oxidised  fast  enough  to 
l>e  remnveil. 

I>ireotly  the  legist  trace  of  loss  of  contlition  begins  to  bo  perceived  in  the 
more  weakly  men  (wlio  are  the  teats  in  this  cose),  the  surgeon  should  luhnse 
the  additional  halt  if  military  exigencies  permit.  On  the  halt  day  the  men 
should  wash  thomrtelves  and  their  rlothes,  and  ivtrade.  but  should  iint  drill. 
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3*/,  Wlioa  sjHJcial  circumatances  produce  diaeases. 

Exposure  to  wet  and  culd  in  U^iiiperaU*  cliinak's  is  the?,  groat  foe  of  the  sol- 
dier. As  long  as  hu  is  marching,  no  great  hnmi  results,  and  if  at  night  he 
can  liavo  dry  and  warm  lodgiii^H,  h«  oan  bear,  when  seasoned,  great  exposure. 
But  if  he  is  exposed  ni;^'ht  as  well  as  diiy,  and  in  war  he  often  is  ao,  and  never 
geU  dry,  the  ImrdieBt  men  will  suffer.  Affections  arising  from  cold,  catarrhs, 
rheumatism,  pulmonary  inrtammation,  nnd  dysentery  are  caused. 

Thes-i;  iiiv  incidental  to  the  soldier's  life,  and  can  never  be  altogether 
avoided.  liut  one  great  boon  can  bo  given  to  him  ;  a  waterproof  she<)t, 
which  can  cover  lum  both  day  and  nigltt,  has  iK'on  found  the  greatest  coiuibrt 
by  those  wlm  have  tried  it.     (See  cluijiU^r  un  Cujtiiing.) 

The  soldier  may  have  to  march  thmuj^h  malarious  regions.  The  march 
should  tliLU  be  at  mid-day  in  cold  regions,  in  the  afternoon  in  liot.  The  early 
morning  marches  of  the  tropics  sliouhl  begiveji  up  for  the  time  ;  tlio  deadliest 
time  for  the  malaiia  is  at  and  soon  after  sunrise.  If  a  specially  deatUy  narrow 
district  has  to  Ixt  got  thn^iigh,  such  as  a  Tcrai,  at  the  foot  of  hills^  a  single 
long  march  should  be  onlere<l;  a  thorougldy  good  meal,  witli  wine,  should  be 
taken  before  starting,  and  if  it  can  be  done,  a  dose  of  (piiJUiiu.  If  tiie  troojis 
must  halt  a  night  in  such  a  district,  every  man  should  take  five  grains  of  qui- 
nino.  Tents  sliould  lie  pitched  in  accordance  with  the  rules  laid  duwn  in  the 
cliapter  on  Camps,  and  the  men  should  not  imve  them  till  the  sun  is  well  up 
in  the  heavens. 

Yellow  fever  or  cholera  may  broftk  out.  The  rules  in  both  eases  are  the 
same.  At  once  leave  the  line  of  march  ;  take  a  short  march  ut  right  angles 
to  the  wind  ;  separate  the  sick  men,  and  place  the  liospital  tent  to  leeward  ; 
let  every  evacuation  and  vomit(;d  matter  bo  at  orure  buried  aiid  covered  ^snth 
earth,  and  employ  natives  (if  in  India)  to  do  tliis  ("oustiintly,  Mith  a  sergeant 
to  sTij^enntond.  Let  every  tlnty-man  who  g<»es  Iwire  U>  the  nyir  in  six  hours 
report  liimseLf,  and,  il"  Llie  dise;ise  Ije  chuleni,  di^stribute  pills  of  acetate  of 
leati  and  opium  to  al!  the  non-commissioned  officers.  Directly  a  man  wh(» 
beeonies  choleraic  has  used  a  latrine,  eitlior  aband*jn  it,  or  cover  it  with  eartk 
and  lime  if  it  c^m  he  procureiL  If  there  is  carbolic  acid  or  chloride  of  ti 
or  lime  or  sulphate  of  zinc  at  hand,  add  some  to  every  stool  or  vomit. 

In  two  days,  whether  the  cholera  hiis  sto|ii)ed  or  not,  move  two  miles ;  take 
care  in  the  old  camp  to  cover  I'verything,  so  that  it  may  not  prove  a  focus  of 
disease  for  others.  The  drinking  water  sliould  be  constantly  looked  to.  A 
reginjont  should  never  follow  one.  w)ii<-h  carries  cholera  ;  it  should  avoid  toi 
wliere  cholera  pr<!vails ;  if  it  itself  carries  cholera,  thu  men  ahuulil  not  be  al' 
lowed  to  enter  townis.  I  know  one  instance  (aucJ  many  doubtless  aro  known 
in  India)  wliere  cholera  wjks  in  tliis  wav  introthiced  into  a  town. 

'Ihe  men  may  sntfer  from  insolntionfj  Tliis  wLLl  generally  be  under  throe 
conditions.*  Excessive  solar  heat  in  mun  unaccustonied  to  it  and  wrongly 
dressed,  as  in  the  case  of  tlie  08th  in  the  fiivt  i'liina  war,  when  the  men 
Imving  just  Iand<Ml  from  a  six  montlis'  voyage,  and  being  buttoned  up  and 
wearing  stocks,  fell  in  numbers  during  the  first  short  march.  A  friend  who 
followed  with  tlie  rtiargimni  informed  me  that  tlie  men  fell  on  tlieir  faces 
if  struck  by  lightning  j  on  running  up  and  turning  them  over,  he  found  nian^ 
of  tliem  alniody  (h?ad.  They  had,  no  doubt,  struggle<l  on  to  the  last  moment. 
This  seem."*  to  bo  intense  asphyxia,  with  sudden  failure  of  the  heart-action, 
and  is  the  **  cardiac  variety  "  of  Morehcnd. 

A  dress  in  allow^i>eri*ectly  free  resj»iration  (freedom  fipom  pressure  on  chest 


*  or  oonrw  1  ilo  imi  onler  here  into  the  KmtUnloey  nf  tills  sllv'ttiou.     For  tliis  t  refer  to  the 
^rvat  HTorkB  of  Uorehewt  and  Mnrtin  no'l  Aitk«n.     I  look  at  it  from  n  speoitl  point  of  riew. 
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and  neck),  and  prutection  of  the  hcud  and  spino  from  the  sun,  will  generally 
prevent  this  form.  Tlie  head-dresa  amy  be  wottetl  fixtm  tiiue  to  time,  d  pieco 
uF  wet  paper  in  tl»e  cruwn  of  the  cap  is  useful  When  Iho  atUtck  haa  oceurred, 
coM  afl'usion,  artificial  rejiijnration,  ammonia,  and  hot  linmdyand  wal<-r  to  act 
on  the  hoart  geem  the  best  measures,  lileeding  is  hurtful  ;  iKtrha])^  fatal. 
Cold  aifuftidn  must  Ui\l  1k"  pushtMl  to  nxcww. 

In  a  set!ond  form  the  men  are  exp(^i*eti  to  contintied  heat,*  both  in  tlie  sun 
and  out  of  it,  <lay  and  night,  and  the  atmosphere  is  still,  ami  perhaps  moist,  so 
that  evaporation  is  lessened,  or  tlie  air  is  vitiated.  If  nuicli  exertion  is  tiiken, 
the  freest  perepiriitiun  is  then  n(»ee*Biiry  to  keep  down  the  heat  of  the  body;  if 
iinjihing  checks  this,  and  the  skin  gets  drj*,  a  certain  amomit  of  pyrex.ia  oo- 
<:urs  ;  the  pulse  rises  ;  the  head  aches  ;  the  eyes  get  congested  ;  there  is  a  iie- 
<[Uent  dtviirc  to  mictAtrato  (Longmorc),  and  gradual  or  suilden  coraa,  with  per- 
liaps  convulsions  and  stertor,  comes  on,  even  sometimes  M*hen  a  man  is  lying 
quiet  in  his  tent.  The  causes  of  the  interruption  to  iH^rspiration  are  not 
known  ;  it  may  be  that  the  skin  is  acte<l  njKiu  in  some  way  by  the  heat,  and 
from  hi'iug  over-stimulated,  at  last  becomes  inactive. 

In  tliis  form  coM  alVuaion,  ice  tt:t  the  head,  and  ice  taken  by  the  mouth,  are 
the  1>e8t  remtnlie*  ;  perhaps  even  ice  water  by  the  rectum  nught  bo  tried. 
Stimulants  are  hurtfuL  The  exact  pathology  of  tliis  form  of  insolation  ia  un- 
certain.    It  is  the  cerebro-spinal  variety  of  ^loiehead. 

In  a  thirtl  form  a  nwm  is  exposed  to  u  hot  laud-wliid  ;  perhaps,  as  mimy 
have  seen,  from  Inrig  ihnmk  ^Wthout  cover.  When  brought  in,  there  is  gene- 
tally  complete  coma  with  dilated  pupils,  and  a  verj'  darkly  iluE^hod  fare.  Ai'ter 
death  the  most  striking  pobit  is  the  enormous  <:ongestiou  of  the  lungs,  which 
is  also  marked,  though  leas  so,  in  the  other  varieties.  Although  I  have  dis- 
sected men  in  a  very  large  number  of  diseases  both  in  India  and  in  England, 
I  have  never  seen  an>ihing  like  the  enormous  congestion  1  have  obeerred  in 
two  or  throe  cases  of  this  kind. 

As  prevention  of  all  forms,  the  following  points  should  bo  attended  to — 
suitable  clothing  ;  plenty  of  cold  drinking  water  (Cmwford)  ;  ventilation  ; 
production  in  buildings  of  currents  of  air  ;  bathing ;  avoidance  of  spirits ; 
Iwwining  of  exertion  demanded  iro:u  the  men. 


SECTION  VII. 

DUTIES  OF  MEDICAL  OFFICERS  DUKING  MARCHES. 

General  Duties  on  Marchpjt  in  India  or  the  Cdtonieg. — Before  commencing 
the  march,  order  all  men  with  sore  fetjfc  to  report  themselves.  See  that  all  the 
men  have  their  proper  kits,  neither  more  nor  less.  Every  man  should  be  pro- 
vided with  a  water-bottle  to  hold  nob  leea  than  a  phit*  Iuffi>ecl  haltiug- 
grounds,  if  possible  ;  see  that  they  are  perfectly  clean,  and  that  everything  is 
ready  for  the  men.  In  India,  on  some  of  the  trmik  roods  there  are  regular 
ludting-grounds  set  apart.  The  constirvoncy  of  these  should  be  very  cardluIW 
lookeil  to,  else  they  become  nothing  but  fo<:i  for  disseminating  disease.  If 
there  are  no  such  places,  halting-groujide  arc  8<'l<?cte<l.  It  should  be  a  rule 
never  to  occupy  an  encamping  ground  previously  usetl  by  another  corjis  if  it 
con  bo  avoided  ;  this  applies  to  all  cases.  Select  a  i»o8ition  to  windward  of 
such  on  old  camp,  and  keep  as  &r  as  possible  from  it.     The  encampment  of 

•  The  heat  of  aondy  plaiD)i  i^tht-  worst,  iirolmbly,  from  the  great  tth««>rj»lioii  of  he»t  ami  the 
continued  mrefncUoiL  I'he  hut  nf  th«  sun,  per  »e,  is  not  so  bad  ;  on  buard  ship  aun-itroke  U 
niotit  unoonuuon. 
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the  transport  department,  elephante,  camels,  bullock  cart«,  &c.,  must  be  looked 
to, — they  often  are  very  dirty  :  kctep  them  to  leewaid  of  the  oamp,  not  too  near, 
and  see  effpocialiy  that  there  is  no  chance  of  their  contaminating  streams  8Up> 
plying  drinking  water.  If  the  encampment  is  on  the  banks  of  a  stream,  tht'  pro- 
per plac<}  for  the  native  camp  and  bazaar  will  always  be  lower  down  the  stream. 
The  junior  medical  othcer,  if  he  can  bes]tared,  should  lie  sent  forward  for  lliis 
purpodc  with  a  combatant  ollicer.  Advise  on  length  of  marches,  halts,  Ac, 
and  draw  up  a  set  of  plain  rule^  to  be  promulgated  by  the  commanding  oHicer, 
diKcting  the  men  how  to  manage  on  the  march  if  exposed  to  great  heat  or 
cold,  or  to  long-continued  exertion,  how  to  purify  water,  clean  their  clothes, 
&C.  If  the  march  is  to  last  some  time,  and  if  haltfi  are  mailc  for  two  or  three 
days  at  a  time,  write  a  set  of  instructions  for  ventilating  and  cleaning  tenta, 
regulations  of  latrines,  &c. 

Special  Duties  for  the  March  iiseJf. — Inspect  the  breakfast  or  morning  re- 
freshment ;  aeo  that  the  men  get  their  cotiee,  &c.  On  no  account  allow  a 
morning  dram,  either  in  malarious  re^ons  or  elsewhere.  Inspect  the  water- 
casks,  and  see  them  pro(>urly  placed,  so  that  the  men  may  be  supplied ;  inspect 
some  of  the  men  to  see  that  the  water-lK)ttles  are  full.  March  in  rear  of  the 
regiment  so  as  to  pick  uj>  all  the  men  that  fall  out,  and  order  men  who  can- 
not march  to  be  curried  in  waj4j.;ons,  dJioolies,  &c.,  or  to  be  relieved  of  their 
packs,  Ac.  If  theru  are  twu  medical  officers,  the  senior  should  be  in  rear  ;  if 
a  regiment  marches  in  divisions  the  senior  is  with  the  last  {/Ity.  j».  31). 
When  men  are  orderwi  either  to  be  carried  or  to  have  their  packs  carried, 
tickets  are  to  be  givuu  specilpng  the  length  of  time  they  are  to  be  carried, 
Tlieso  tickets  should  be  prejxired  before  the  man'.h,  so  that  nothing  has  to  be 
done  but  to  fill  in  the  man's  imiue,  and  the  length  he  is  to  be  carried. 

Spoeiid  ortJiTR  should  l>e  given  that,  at  the  holt,  or  at  the  end  of  the  day's 
marclu  the  heated  men  Bhould  not  uncover  themetdves.  They  should  take 
oil*  their  pack  and  belts,  but  keep  on  the  clothoa,  and,  if  very  hot,  should  put 
on  their  great^'oata.  The  reason  of  this  (viz.,  the  great  danger  of  chill  after 
exertion)  should  be  exi>laiued  to  them.  In  an  liour  alter  the  end  of  the 
march  the  men  should  change  their  im<lrrclothiiig,  luid  hang  the  wet  things 
up  to  dry  ;  wlien  dry  they  should  be  ^hiiken  well*  and  put  by  fur  the  ibllow- 
ing  day.  Some  oificera,  however,  prefer  that  their  mun  sliould  at  once  change 
their  clothes  and  put  on  dry  things.  Tliis  ia  certainly  more  comfortable. 
But,  at  any  rate,  exposure  must  l>e  prevented. 

It  will  be  found  that  old  snldiers  eat  very  little  while  on  the  march  j  the 
largest  meal  is  taken  ut  the  end. 

At  the  end  of  the  march  iji.s]iect  the  footsore  men. 

Footsoronesi)  ia  genemlly  a  great  trouble,  aiid  frequently  arises  from  faulty 
boutH.  undue  pressure,  chaling,  riding  of  the  toes  from  narrow  soles,  Ac. 
Rubbing  the  feet  with  tallow,  or  oil  or  fat  of  any  kind,*  before  marching,  is  a 
common  remedy.  A  goo<l  plan  is  to  dip  the  feet  in  very  hot  water,  Ix^fore 
starting,  for  a  minute  or  two  ;  wipe  them  quite  dry,  then  nib  them  with  soap 
(soft  soap  is  the  liest),  till  there  is  a  lather  ;  then  put  on  the  storking.  At 
the  end  of  the  day,  if  the  feet  are  sore,  they  should  be  wiped  with  a  wet 
clotli,  and  rubbed  with  t;illow  and  spirits  mixed  in  the  palm  of  the  hand 
(tJalton).  Pedftstriann  frequently  use  hot  salt  and  water  at  night,  and  add  a 
little  alum.  Sometimes  the  sorenesa  iH  cjwing  nimply  to  a  bad  stocking  ;  this 
is  easily  reraedicMl.  Stockings  shoald  be  frequently  washed  ;  then  greased. 
Some  of  the  (rerman  troops  use  no  stockings,  but  rags  folded  smooth  over 


*  An  otil  pn^adice  gives  the  prarnnnce  to  f>tag*s  Tst,  but  tfaero  h  little  flmiht  all  oilii  ire 
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the  feet.  Tliis  is  a  very  good  plaji.  Very  often  soreness  ib  owing  to  ne- 
glL*cUHl  comSf  bunions,  ur  in-growing  miHnj  and  the  surgbou  uiuut  nut  dcHpiae 
th<?  little  fturtjery  necessar)*  to  remedy  thedo  things ;  nothing,  in  iact,  can  bo 
uiilknl  litllo  if  it  conduces  to  efticiency. 

As  Ahotut  are  often  to  blame  for  8om  fe«t»  it  ])ecomes  a  question  whetlier  it 
might  not  be  well  to  acunstom  thu  soldier  to  do  without  ahoeu.  (See  section 
on  Shoes.) 

Frequently  men  fell  out  on  the  march  to  empty  the  bowels ;  the  frequency 
with  which  mcu  thus  lagging  iHihinil  Lhu  cokimn  were  cut  off  by  Arabs,  UmI 
the  French  in  Algeria  to  uitroduce  the  sht  in  the  Zouave  trousers,  which 
require  no  uubuckiLiig  at  the  waist,  and  take  no  time  tor  adjustment. 

At  the  long  halt,  if  there  18  plenty  of  water,  the  shoos  and  stockings  should 
be  taken  otT,  and  the  feet  well  washed ;  even  mping  with  a  wet  towel  is  very 
TOfreshing.     The  feet  should  always  be  washed  at  the  end  of  the  nmrcli, 

Uccasioually  men  are  much  annoyed  with  chatin^  between  the  nates  or 
inside  of  tlie  thighn.  Sometimes  this  ib  simply  owing  to  the  clothes,  but 
sometimes  to  the  actual  chafing  of  the  parts.  Powders  are  paid  to  be  the  best 
— Hour,  oxide  of  zinc,  and  above  all,  it  is  sai*!,  fuller's  earth. 

If  blisters  form  on  the  feet,  tlie  men  should  be  directed  not  to  o]>en  them 
during  the  march,  but  at  the  end  of  the  time  to  draw  a  needle  and  thread 
through  ;  the  fluid  gTa<lually  oozes  out. 

All  fiX)tsore  men  shoiiJd  Ijc  onlorcd  to  report  themselves  at  once. 
Spiiiins  an*  l>e-st  treated  with  mgn  di|)[MMl  i?i  cold  water,  or  cold  spirit  and 
water  with  nitre,  and  bound  tolerably  tiyhtly  romiJ  the  part,     lieat  is  often 
impossible.     Hot  fomentations,  when  pruciinible,  will  relieve  pain. 

Atarches,  especially  if  hurried,  sometiniea  lead  men  to  neglect  their  bowels, 
and  anme  trouble  occurs  in  this  way.  As  q  rule  it  is  desirable  to  avoid  pur- 
i^tive  mwlicincs  ou  the  line  of  marcli,  but  this  cannot  always  1ms  done  ;  tiiey 
should,  however,  be  as  mild  as  possible. 

Robert  Jackson  strongly  a^I  vised  the  use  of  vinegar  and  water  as  a  refreshing 
beverage,  having  prolmbly  taken  tliis  idea  from  the  liomans,  who  made  vinegar 
one  of  the  neccssaines  of  the  soldier.  It  was  pi-olxibly  used  by  them  as  an 
lUiti-scorbutic  ;  whether  it  is  very  refreshing  to  a  fatigued  man  1  do  not  know. 
There  is  only  one  occasion  when  spirits  should  be  iasueil  on  the  march  : 
this  is  on  forced  tiiarchcs,  near  the  end  of  the  time,  when  the  exhaustion  ia 
great  A  little  spirit,  in  a  large  quantity  of  hot  water,  may  then  be  useful, 
but  it  should  only  be  iised  on  great  emergency.  Warm  beer  or  tea  ia  also 
goo<l ;  the  warmth  seems  an  important  point,  Ranald  Martin  tells  us  that  in 
the  most  severe  wi>rk  in  Buruiali,  in  the  liot  months  of  April  and  ^^ay,  and  in 
the  hot  hours  of  the  day,  warm  tea  was  the  most  refreshing  beverage.  This  I 
found  also  from  my  own  exiwirience.  Several  friends  have  told  me  that  both 
India,  and  in  bush  travelling  in  Australia,  there  was  nothing  so  re\'iving 
warm  tea.  Chevers  mentions  that  the  juice  of  the  country  onion  is  useful 
ing  thirt^t  during  marches  in  India,  and  that,  in  cases  of  &im-6troke, 
^ves  use  the  juice  of  the  unripe  maugoe  mixed  "udth  salt. 
usic  on  the  march  is  very  invigorating  to  tired  men.  Singing  shoidd  also 
encouraged  as  much  as  possible. 
Mnrchiuij  hi  IiuUa, — Vt^ry  little  neetl  bo  said  in  addition  to  tlie  general 
rules  jtist  laid  down.  JIan'bes  take  place  in  the  cool  season  (November  to 
February^,  aiul  not  in  the  hot  or  rainy  seasons,  except  on  ejuergency ;  yet 
marches  have  been  made  in  hot  weather  without  harm,  when  care  is  taken. 
They  are  condticted  much  in  the  aame  way  as  in  cold  countries,  except  tliat 
the  voiy  early  momiug  is  usually  chosen.  Tlie  men  are  roused  alMiut  liidf-past 
two  or  three,  and  parade  half  nn  hour  later;  the  tents  are  struck,  and  carried 
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on  by  the  tent-bearers ;  coffee  is  served  out,  and  the  men  march  off  b^  half- 
|)ast  three  or  foiir,  find  end  at  half-past  sevo-n.  Everything  is  ready  at  the 
balting-gTound,  tenU  are  pitched,  breakfast  is  preimrvd. 

These  very  early  marches  are  strongly  advocated  by  many,  and  are  opposed 
almost  as  strongly  by  some.  Sir  George  Hailingall  was  of  opinion  that  the 
diifturbance  of  thu  men's  sleep  was  worse  tlian  the  exposure  Uj  the  sun  till  ten 
or  eleven  o'clock  woidd  be.  In  the  West  Indies,  marching  in  tJie  sun  hni* 
always  l>eeu  more  common  than  in  the  East.  Much,  perhape,  mu^t  dejKaid 
uu  the  locality,  and  the  prevalence  and  time  of  hot  hmd-winds.  (See  Climatr.) 
In  malarious  districts  there  can  be  no  (question  that  the  early  morning  is  the 
worst  time ;  in  the  heat  of  the  day  the  risk  of  malaria  is  trifling. 

Both  in  Imlia  and  Algeria  marches  have  In^en  made  ut  night;  the  evidpnci: 
of  the  ett'ects  of  this  is  discordant  The  French  have  generally  found  it  did 
not  answer ;  men  bear  fatigue  less  well  at  night ;  and  it  is  state*!  that  tht* 
udmissions  into  hospital  have  always  increased  among  the  French  after  night 
marching.  Annesley'a  authority  is  also  against  night  marching  in  lu'iia.  On 
the  otlier  hand,  I  have  been  informed  tlxat  in  India  the  march  through  the 
cool  moonlight  night  has  l«H»n  found  lx>th  pleasant  and  healthy. 

Aftem<xin  marches  (commencing  abi^ut  two  hours  before  sunaet)  have  been 
tried  in  Imlia,  and,  1  Ijelieve,  oftt*n  with  very  good  reeulta  It  seems  very 
desirable  ti>  give  this  plan  a  fair  trial 

The  luiUing-gPiunils  in  Lmlia  are  generally  indicated  beforehand  by  tlie 
Quartermast<'r-(  leneral's  depurtmt^nt,  and  on  some  of  the  trunk  roads  ihexe 
are  regidar  wuUed  8|>auea  set  apart  for  Uiis  purpose. 

M(trr.hih{/  in  Canada. — In  1814,  during  the  yrar  with  America;  in  1837, 
during  the  rebellion ;  and,  in  1861-02,  daring  the  *'  TaMit"  excitement,  ^v^nter 
marches  were  made  by  the  troops,  in  all  cases  without  loss.  The  following 
winter  clothing  was  issued  ut  home, — a  sealskin  cap  ^nth  ear  lappets  ;  a 
woollen  comforter ;  two  woollen  jersies ;  two  pair  woollen  drawers ;  a 
chamois  leathern  vest  with  arms ;  two  pair  long  woollen  stockings  to  draw 
over  the  boots  ;  sealskin  mils,  and  a  pair  of  jackboots.  In  Canada  a  pair  of 
blankets  and  moccasons  were  added,*  ami,  at  tlie  long  halts,  weak  hot  nun 
and  water  was  sur^'od  out.  A  quarter  of  a  jwuud  of  meat  was  added  to  the 
ration.  A  hut  meal  was  given  iMjfore  stalling,  another  at  ndd-tlay,  and 
another  at  night.  They  were  extremely  hejdthy,  only  70  tuen  were  admitted 
into  the  ho»])itiils  on  route  out  of  a  strength  of  6818  ;  there  were  11  cases  of 
frostbite,  and  7  of  pneumonia.  During  exposure  to  cold,  spirit*  must  1x3 
avoided  ;  warm  coffee,  tea,  ginger  Wa,  or  warm  weak  wine  and  water,  arc  the 
beat     In  all  cases  the  warmth  of  the  drink  is  inijn>rtint 

During  great  exposure  to  cold  it  is  a  good  jilan  to  rub  the  hands,  feet,  face^ 
and  neck  witli  oil ;  it  appears  to  lessen  the  radiation  of  heat  and  the  cooling 
effect  of  winds.  jVlpine  travellers  find  a  piece  of  blotting  jmjwr,  cut  to  the 
Nliapo  of  the  solo  of  the  foot  and  placed  In  the  stocking,  a  goo^l  plan. 
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Rerpilationx. — No  sprcific  instnictions  are  laid  <lown  in  the  ^fedical  Kegula- 
tions  respecting  clothing:,  but  tlio  ppirit  of  the  genoml  sanitary  rules  np(;(»fl.siirily 
iiiclucles  this  subject  jildo.  Wlion  an  army  tiikos  tlie  lielil,  tlin  I)irecti>r- 
General  ia  dirncttMl  to  iiwui*  a  codt*  for  tin?  j^uiilanca  of  iulmHwiI  ollicera,  in 
wliicli  clothing  is  speciHciilly  mentioned  (p.  83)  ;  ami  tlie  sjiniUry  officer  with 
the  force  is  unlerud  to  givo  iidvice  in  writing  to  tho  couuujimliT  of  tlio  forctw, 
on  the  subject  of  elothing  !\inon^  other  things  (]i.  84). 

Formerly  a  certjiin  sum,  intended  to  pay  foi'  the  clothing  of  the  men,  was 
allotted  by  ( lovernnient  to  the  coloneli?  of  regiments.  'I'liiB  wtw  a  relic  of  tho 
old  syat^'ju  by  which  fL-giruents  were  raised — vi/.,  by  iiorniitting  certain  per- 
sons to  enlirit  men,  and  assigning  to  them  a  smu  of  money  for  ail  exjjeiises. 
The  colonel  eni[>!oyed  a  contractor  to  find  the  cUitlie^,  and  rereivmi  fmni  him 
th«  Buqilus  of  the  nioaey  after  all  ])ayiiienta  ha<i  been  made.  A  discretionary 
(Kiwor  re^sted  with  the  service  oHicers  of  the  regiment,  who  could  reject  im- 
proper and  inauthcient  clothing,  and  thus  the  interests  of  the  soldier  wen»  in 
]tart  protected.*  The  system  was  evidently  mdically  barl  in  priii(!i]tle,  and, 
ftiiico  the  Crimean  War,  the  Government  lias  Iwen  gnidu;illy  tjiking  tlna 
dejwirtment  into  its  own  Imnds,  ami  a  large  esUbltshment  has  been  formed 
at  I'inilirn,  where  the  rlothiiig  for  a  certidn  number  of  regiment*s  is  pre- 
]*.ired.  This  system  litiMi  worked  exLreiiiuly  well;  the.  nmLiTiidn  have  been 
both  better  and  ehcapiT,  iiiid  impnrtajit  intprovementa  have  been  and  are  slill 
Ixdng  introduced  iutti  the  make  of  the  ganueuts,  which  cannot  fail  to  increase 
the  comfort  an<l  efficiency  of  the  soldier.t 

At  the  rimlico  depot  the  greatest  care  is  tivken  to  t4?stall  tlie  materials  and 
the  making  uji  ('f  llie  articUwi;  the  viewers  ate  skilled  persons,  who  are  in  nn 
way  under  the  iiillueuce  of  con ti"ae. tors. 

In  January  Iiit>5  a  warrant  was  isswecl  J  containing  the  regnlntions  for  the 
clothing  of  the  army. 

SECTION  1. 

Wlien  a  soldier  enters  the  anny  he  is  supplied  gratis  with  his  complete  kit ; 
some  articles  are  subseiiuently  supplied  by  Government,  otliei-s  he  mjikesgwMl 
himself.     In  the  infantry  of  tlie  line  a  careful  soldier  can  kee]i  liis  kit  in  good 

•  But  this  saregtmnl  wm  not  siilficifrit.  Olliccrfi  arc  not  judjjcj*  of  exwUonM  of  rlolh  ;  for 
this  it  requirvM  »p«ci»l  traininp.  A>*  U*>h*Tt.Jai'kson  naid  Hfly  yearn  ngn  •  "  Holilicn*'  I'luthing  in 
inHpevt«d  uiil  approved  by  leMi  cninii-ti-nt.  jtidj^'es  tliun  tliu!»L'  w!in  ]nirrliaKe  for  tliHtiiReWus. '' 

t  MucbiB  ow'inff  to  tlie  cxcrtion.s  of  SirTlnminji  Tronbriilge,  C.B.,  Mid  Colonel  Daulieiiy,  CB., 
wbo  liAvu  hurl  thi-  'ifK^iiiHatlon  of  this  intporluut  esUi>dIftlinitut. 

X  Heviiw!  R.-val  rMotliinp;  Wnrmnt,  1M65. 


CLOTHISa 


■fcaeoitof«)n«iKl  pffj 
dbIM  to  the  in&HtoT  ncr 


sntke 


ofUK 


AtHOegifae  Kk{lmfsnifr$)s^rliei$9m 


hffii^^ 


1  Foc^ge  capL 

18Ul>ckel. 

IStock 

SMnndDL 

STovek 
1 

1  P^Umml 
iCcnh. 


Mitte. 


(flue  tin). 


laoiheitfA, 
IShofr^nfaML 
1  Shmng-lBili 
1  BattoiMEtick. 
I  HokUn. 


Td  tiae  Amiy  Hoipitd  Covps  and  A>t0kf7,a  wvtcifioof  lag,  Cor  put  of  I 


kit,  kako  iamed,  to  «m1i 
to  eftdi  conqMBy. 

Certain  aitklei  we  alao 
pBvtkalaa  of  these, 


Squad  bagi  are  abo  iMoed  lo  mhtdOry^ 

fteeofexpcaae  ■!  slated  interrabL     Foj-the 

to  the  BopJ  Wanaat  of  1865, 

to  the 


rheve  thej  are  stated  in  detail    The  foUowisg  an  the  artkies 
tine  infimtiy  aoldier  at  home  : — 


OneehacoaiHl  ooreTf 

One  tnnic. 

One  pair  doth  twnMBn, 


One 


pair  sage 


m 


line  fcgimeDtBy 


or 


pair  Urtan  troupers  in  rifle  regimeati^ 


TneontaU;. 

AnnnaHy. 

Annaaily. 

Biennially. 


Two  pair  of  bootG,  one  on  1st  April  and  one  on 


1st  October, \  ^' 

One  silk  aash  for  ae^eanta,  ....  Eveiy  two  years. 
One  worsted  aash  for  aevjeanta,  ....  Every  two  years. 
In  India  and  the  Wetl  Indiet^  ami  other  tropical  atatiimt^  li^bt  clothing  of 
different  kinds  is  used — drill  tnmaecaand  calico  jai^eta,  or  in  India  compli-te 
suits  of  the  khakee,  a  native  grey  or  diist-«oIoared  cloth,  or  tonics  of  zvd  ser^, 
and  very  li^t  cloth,  llie  khakee  is  said  not  to  wash  well,  and  white  drill 
is  superseding  it  The  PlngU^h  dress  is  worn  on  certain  occasions,  or  in  certain 
stations.  Formerly  the  h4>me  equipment  wa&  worn  even  in  the  sonlh  of  India ; 
hnt  now  the  drees  k  much  better  arranged,  and  also  differencea  of  oostume  for 
diffrrent  places  and  different  times  of  the  year  are  being  introduced. 

Ihirifig  Campaitjn^  extra  clothing  is  issoed  aoooniing  to  circunistanoe&     In 
the  Crimea  the  extra  dothing  was  as  follows  for  each  man : — 


2  Jersey  frock& 
2  Woollen  drawers. 
2  Pairs  woollen  socks. 
2  Pain  woollen  mitta. 


1  Cholera  belt 
1  Fur  cap. 
I  Tweed  lined  coat 
1  Comforter. 


To  each  regiment  also  a  proportion  of  sheepskin  coaia  was  allowed  for 
aentriea. 

The  warrant  of  18C5  orders  the  following  articles  of  clothing  to  be  issued 
to  every  100  men  proceeding  on  active  service  in  cold,  temperate,  or  hot 
climates' — 


*  Bf  ■  !■!«  cireaUr,  Noremh«r  1805,  flum«l  ■hirt*  unty  mn  onlirnl  to  be  supplied  t»  th« 
fttcmit. 


CHAPTER   XIII 


CLOTHING. 


Reg^daiiona, — No  specific  instructions  ore  laid  down  in  tho  j^K'«licn!  Jieg^ila- 
lions  reapewtinj^  clutliijij;,  but  Ihc  spirit  of  the  geuL'nil  sanitiiry  nilvs  nfwssjirily 
includes  this  subject  uldu.  \Vlit*n  an  army  takes  tlio  iiuld,  tliu  Director- 
(ifnerul  ia  directed  to  issue  a  cmlu  lor  the  guidiujce  of  uipdirtil  olHc*ra,  in 
wliicli  cliithinj;  is  Rpccifically  mpntiono*!  (y.  S2)  ;  and  tin?  stiniUirv  orticcr  with 
tlu!  force  is  ortleroil  U>  give  lulvico  in  writing'  to  tlnj  conunand^T  uf  the  forces, 
on  the  subject  of  clothing  amoni»  oUilt  things  (p.  84). 

Formerly  a  ccrtivin  sum,  intended  to  pay  for  the  clothing  of  the  men,  was 
allotted  by  (-foveniment  to  the  colonels  of  rej^ijnents.  nda  was  a  relic  of  the 
old  system  by  which  regiments  were  raised — viz.,  by  permitting  certain  per- 
sons t«  enlist  men,  and  aasigniiig  to  tlieiu  a  sum  of  money  for  all  expense*. 
The  colonol  em[>loyod  a  contmctorlo  find  Iho  clothes,  anri  ivceivwl  from  him 
the  surplus  of  Ihu  money  after  all  payments  liad  Ix-en  made.  A  discretionary 
power  rested  with  the  service  ofhcerH  of  tho  ifginieiit,  who  could  reject  im- 
proper and  insufficient  clothing,  and  thun  the  inteivsts  of  the  soldier  were  in 
(MUt  protected.*  Tlio  Hystem  waa  evidontly  radically  bad  in  ])rinciple,  and, 
since  the  Crimean  "War,  the  Govenuneut  has  l>e**n  gradnally  tAlaiig  this 
de|»artment  into  its  own  hands,  find  a  large  ustahlii^hment  has  l>eeu  formed 
at  Pindieo,  where  the  clothing  for  a  certain  number  of  n-giments  is  pre- 
pared. This  system  lias  wtjrked  extremely  well  ;  the  materials  have  boen 
iwth  better  and  clicaper,  and  important  imitrovements  have  been  and  are  still 
being  intrcMluced  into  the  maku  of  tho  garments,  which  cannot  foil  to  increase 
the  comfort  and  efficiency  of  the  soldier.t 

At  tlie  Piudico  depot  the  greatest  care  is  taken  to  te-st  all  the  materials  and 
tho  making  up  of  the  articles ;  the  viewers  are  skilled  jx-rsons,  who  are  in  no 
way  under  tlu'  influence  of  contractors. 

In  January  lti(J5  a  warrant  was  issued^  containing  the  regulations  for  the 
clothing  of  the  army. 

SECTION  1. 

When  a  soldier  enters  the  army  he  is  supplied  gratis  \\ith  his  cj:implete  kit ; 
some  articles  are  subserjuently  supj^lied  l>y  Government,  others  he  makes  goo«i 
himself.     In  the  infantry  of  the  line  a  careful  soldier  can  keep  his  kit  in  got>d 

•  But  thin  Naf«f?ii.inl  wriH  not  «nffici«nt.  Officers  nre  not  jiidgM  of  exeellenoe  of  rloth  ;  ftir 
thin  it  n-iiuin-*  !(])cri.il  training.  Ak  It/^ibert  JncIcHnu  sai'l  fifty  year*  n^o  •  "  RoUIiow'  clntliing  i* 
iuHpn'Uv]  aiitl  ap|»rov«l  by  li'wi  comiwtf  tit  ju'jges  than  thuw  who  jmrrboM!  for  tlipriijwlven." 

t  Mncbwowmn  to  thcexiTtiouKof  SirTtiomaiiTrouhri<iKe.  C.B.,  and  Colonel  Daubeny^  C.B., 
wbo  Imvp  bttil  the  or);fiDi5at1on  of  tUin  important  estaMi^timt-Dt. 

♦  KeriMtl  Mrtyal  I'lothinji  Warmnt,  1»(W. 


CLOTniNG. 


In  the  choice  of  cotton  fAbrics  there  is  not  much  to  be  said  ;  smoothness,  even- 
neas  of  textnr«^  anil  equality  of  spiiiniiiji,%  are  the  chief  points 

la  cotton  shirtmK  und  adico,  cotton  is  alone  used ;  in  merino  and  other 
bbrics  H  ia  naed  with  wool,  in  the  proportion  of  20  to  50  per  cent,  of  wool, 
the  threftdfl  being  twisted  together  U>  fonu  the  yarn. 


T: 


J 


4 


T\g.  tH— €otlonx285.  Pig.  93.— T.inmx  2S5, 

Ihuft — M%ertmr.oyk  Character. — The  fibres  nre  finer  than  those  of  cotton, 
dinphonoiia,  cylindrical,  and  presenting  little  awelliugs  at  tolerably  regular 
interrals.  The  elementary  fibrve  (of  which  the  main  libre  is  composed)  (wn 
Ins  often  seen  in  these  swellingB,  an*!  also  at  the  end  nf  broken  IhrHads  whiuh 
have  been  much  used.  The  hemp  fibre  is  soraethin^f  like  this,  but  much 
coareer,  and  at  tho  knots  it  flO])aniU*8  often  into  a  nmnhcT  of  smaller  fibres. 
Silk  is  a  little  like  linen,  but  fiurr,  and  with  much  fewer  knots. 


required  far  cooIIdjb;  to  a  given  point,  wlieu  the 

ribnce,  wu  noted  by  the  ubAvner  at  a  ilistiucc 

tymlt^'g  ExperimrttU. 

Time  ivqaiiwl  for  cooling  tmtn  122*  Fnbr. 

to  104*  Fi^r. 

Hln.       Krc 
VeMel  nnmTcred,  .18       12 

„    covered  with  colioo  shirting,  11        90 
t.  „  ..      HntngB,     11        16 

,1  „        bentp  liulng,       11        25 

„  „        bliU'wi»Ilcnctotli 

for  nnirnntw,  14        -IS 
,,        iT"l  do.,  for  uni- 

rnrnw,        .     14        SO 
,.        Mitt*     dn.,      for 

gmAtroAtR,      1  r>         A 


vp4fte1  wu  uucovered  and  covered  by  diflTerent 
with  a  luflgnifyiDg  glius. 

MainmomVM  Exft^'imftU*. 

Time  rvquirwl  for  wolinn  fivm  150*  Ptlir. 

tolWFabr. 

Mln.     Smi 

Vunel  nUMvenxl.  .    Ifi        H 

„     covered  with  cotton  shirting.  9       « 

,,  ,,  Hnen  shirting.     '        2* 

„  whit*- Ilnuwjf.    13        35 

.,  ,,  linrkblaewuol- 

lenrl.ab.        14  5 


lightbhie  wool- 
len cloth, 


13 
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ings  and  constrictiocifi  in  the  tabultr  poitiaaa ;  Bonetiiiiee  an  air-babUe 

be  In  tli^  fibre,  as  thofwn  in  the  drawing.    TVe  diawni^  which,  as  well  as  the 

above  description,  I  owe  to  Dr  Maddox,  diowB  the  differences  between  the 

jute  and  cotton  or  linen. 

Wboi — Mierotcopir  C^^mnr/^TV.— ^Roond  fibna,  transparent,  or  a  little  hazj, 
ooloadeaa.  The  fibre  is  made  np  of  a  nomber  of  little  cornets,  which  hava 
become  united.  There  are  raj  evideni  ali^tlj  oblique  cross  mwrkingH, 
which  indicate  the  bases  of  the  conieta ;  and  at  Iheae  poinU  the  fibre  is  very 
slightly  lar^r.  There  are  also  fine  longitudinal  markings.  There  is  a  canal, 
but  it  is  often  obliterated.  When  old  and  worn,  the  fibre  breaks  up  into 
fibnihe ;  and,  at  the  same  time,  the  alight  prominence  at  the  crosa  markiDgi 
disappean,  and  even  the  marking  become  indistinct  By  theae  chameten 
old  wool  can  be  recognised.  Size  of  fibred  variei^,  bnt  an  arenge  is  given 
by  the  figure,     llie  tincst  wools  have  the  smaUest  tibrea. 

A^  an  ArtiHt  of  Cfoiking. — Wool  is  a  bad 

conductor  of  heat  and  a  great  abmrber  of 

water.     The  water  penetrates  into  the  fibres 

themselves  and  distends  them  (hygroeoopic 

1  water),  and  also  lies  between  them  (water  of 

'  interposition).     In  these  respecte  it  is  greatly 

I  superior  to  either  cotton  or  linen,  its  power 

J  of  hygroscopic  abeorption  being  at  Iwist  double 

Liu  proportion  to  ita  weight,  and  qriailruple  in 

p  proportion  to  its  surface. 

This  property  of  hygroscopically  abeorbing 
water  is  a  most  important  one.  During  per- 
spiration the  evaiwration  from  thu  surface  of 
the  body  is  necessary  to  reduce  the  heat  which 
is  generated  by  the  exercise.  When  the  ex- 
ercise is  finished,  the  evaporation  still  goes  on, 
and,  as  already  noticetl,  to  such  an  extent  as 
to  chill  the  framti.  When  dry  wool! en  clothing 
is  put  on  after  exertion,  the  vapour  fmm  the 
surface  of  the  body  is  condensed  in  the  wool, 
and  gives  out  again  the  largo  amount  of  heat 
whicii  luwl  become  latent  when  the  water  was 
vaporisod.  Therefore  a  woollen  covering,  from 
this  cause  alone,  at  once  feels  warm  wlien  used 
during  sweiiting.  In  the  case  of  cotton  luid 
linen  the  perspiration  jmissos  through  them, 
and  evaporates  from  the  external  surface 
without  condensation  ;  the  loss  of  heat  then  continues.  These  facta  make  it 
plain  why  dry  woollen  clothes  are  so  useful  nfter  exertion. 

lu  a<Idition  to  this,  the  textnrc!  of  wool  ia  warmer,  from  ita  bad  conducting 
power,  and  it  is  less  easily  {wnotmt'L'd  by  cold  winds.  The  disadvantage  of  wool 
is  tlio  way  in  which  its  soft  fihn-  shrinks  from  washing,  and  after  a  time  the 
fibre  becomes  smaller,  lla^Ic^,  ainJ  jiroljably  less  absorbent. 

In  the  choice  of  woollen  ujiilerclothing  the  touch  is  a  great  guid(^  There 
should  be  smoothness  and  great  softness  of  U'xture ;  to  the  eye  the  texture 
should  be  close ;  the  haira  standing  out,  from  the  surface  of  eijual  length,  not 
long  and  straggling.  The  heavier  the  sultatance  is,  in  a  given  bulk,  the  l>etter. 
In  the  case  of  blanketa,  the  softness,  thickness,  and  closeness  of  the  pile,  the 
closeness  of  tlie  texture,  and  the  weiglit  of  the  blanket,  are  the  be-st  guides. 
In  woollen  cloth  the  niles  are  the  same.     Wlien  held  against  the  light,  the 


Fig.  96. -Wool  X  286. 
Bcle,  ^^Ih  inch. 
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cloth  should  be  of  iiniforiu  Uixture,  witliout  holus ;  when  folded  and  suddenly 
Btretchwl,  it  should  give  a  clwir  ringing  note  ;  it  should  be  very  resistant 
when  strutched  with  violence;  tlie  *' tearing  power"  ia  the  best,  perhujja  the 
only  way  of  judjong  if  "  elioddy  *'  (old  ustid  and  worked-up  •wool  aaul  cloth) 
has  been  mixed  with  fresh  wool.  At  the  Government  Clothing  Kstablish- 
mont  at  Piiulico,  n  machine  is  used  which  marks  the  exact  weight  nfeC08sary 
to  tear  across  a  pioco  of  clotk  A  certain  weight  must  be  borno  by  ev&iy 
piece  of  doth. 

The  dye  also  must  be  good,  and  of  the  kind  named  in  the  conttact,  and 
tests  must  be  applied. 

Lt-nthtr. — Choice  of  leather ;  it  should  he  well  tannoil,  and  without  any 
marks  uf  corrosion,  or  attacks  of  insects.  'Hie  thinner  kind  shoul<l  be  per- 
fectly supple. 

Leather  is  not  only  used  for  shoes,  leggingH,  and  af^coiitrcments ;  it  is 
employed  occasionally  for  coats  and  trouhers.  It  is  an  extremely  "warm 
clothing,  as  no  wind  blows  through  it,  and  is  therefore  well  adapted  for 
cold,  windy  climates.  Leather  or  sheepskin  coats  are  ver^*  common  in  Turkey, 
Tartary,  Persia,  the  Dauuhiaii  Provincea,  and  cverywhort;  wheR^  the  cold 
north  -winds  are  felt  In  Canada,  cnats  of  sheepskin  or  buffulohidc  have  been 
foimd  very  useful,  and  are  cummonly  use*l  for  sentries. 

Iiulia-ruhhet'  ChtUimj. — Like  leathern  articles,  the  india-rubber  is  an  ex- 
ceedingly hot  dress,  owing  to  the  same  causes,  viz,,  impermeability  to  wind, 
and  condensation  and  retention  of  jierapiratifju.  It  is  objected  to  by  many 
on  these  grounds,  and  especially  the  littL-r ;  and  Levy  informs  us  that  the 
Council  of  Health  of  the  French  Army  have  persistently  refused  (and  in  hia 
opinion,  very  properly)  the  introduction  of  waterproof  garments  into  the  army. 
If,  however,  woolh-n  tmdcrthinga  are  worn,  the  pcrspimtion  is  sufficiently 
absorbed  by  thew  during  the  cf»mparatively  aliort  time  waterproof  clothing  is 
worn,  and  the  objuctioa  is  probably  not  valid,  unlets  the  waterproof  is  coa- 
tinually  worn. 

The  great  use  of  Tvaterproof  is,  of  course,  its  protection  against  rain,  and  in 
this  respect  it  is  invaluable  to  the  soldier,  and  should  be  largely  used.  \\y 
the  side  of  this  great  use,  all  its  defects  appear  to  me  to  ha  minor  evik. 

India-rubber  cloth  loses  in  port  its  dietensibility  in  very  cold  countries,  and 
becomea  too  distensible  in  the  tropica. 

General  Cfm^fvjfi^mn. 

Protection  ngaimit  Cold, — For  equal  thicknesses,  wool  is  much  miporior  to 
either  cotton  or  linen,  and  should  be  worn  for  all  xinderclothing.  In  case  of 
extreme  cold,  bolides  wool,  leather  or  waterproof  clotlujig  is  useful.  Cotton 
and  linen  are  nearly  equaL 

FroU'rtion  ufjahutt  lleni, — Texture  has  nothing  to  do  with  protection  from 
the  direct  solar  rays  ;  this  depends  entirely  on  colour.  Wlxite  is  the  best 
colour ;  then  grey,  yellow,  pink,  blue,  black.  In  hot  countries,  therefore, 
white  or  light  grey  clothing  should  be  chosen. 

In  the  shade,  the  effect  of  colour  is  not  marked.  The  thickness,  and  the 
conducting  power  of  the  material,  are  tlie  conditions  (i-specially  the  former) 
wluch  influence  heat. 

Ftfjiertitm  atjahisf  Cold  Wijtds, — For  equal  thicknesses,  leather  and  india- 
rubber  tiike  the  first  rank  ;  wool  the  second  ;  cotton  and  linen  about  equaL 

AWfrpiion  of  Per^i'rafion.^V^'^ ool  lius  mOre  than  double  the  power  of 
cotton  and  linen. 

Ahttorptiofi  of  Odours, — This  partly  depends  on  colour;  and  Stark's  obser- 
vations show  that  the  power  of  absorption  is  in  this  order — black,  blue,  rwl. 
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pseen,  jellow,  white.     As  far  as  toxtum  is  coucemeJ,  the  abeorplBaH  vJ 
ptDpactian  to  %h*s  h^'groscopic  absorption,  and  wool  thereforo 
tbsa  colttMi  or  Uneu. 

JProiieetion  atjaiiutt  Malaria, — It  has  been  supposed  that  w< 
next  the  sldn  lessens  the  risk  of  malaria.  As  it  is  gonenillj  axippoaad 
tke  poHoa  of  malaria  enters  either  by  the  luugs  or  stnmacli,  it  is  <£SadtM 
«M  how  pmU'etion  to  the  Hkiu  can  prevent  its  action  ;  except  iiiilimd3f,%ii 
{veveatLog  chili  in  per^ns  who  Imvo  alreaily  f^iiHered  from  a^e.  Jte  Am 
vctj  great  aitthurity  of  Audivw  Combt\  drawn  itum  experience  at  KaEBe^ka 
fivToar  of  ltd  having  &oiue  inllucni'o  ;  aud  it  has  been  used  on  the 
-Ff  Africa  for  this  piirjM^se,  with  apparently  good  results. 


Svb-Sbction  II — Maxk  op  Garments. 
Sjtecial  Artiete*  of  Soiditm/*  ChiKiug. 
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eooltifl 


U  will  be  convenient  to  divide  clothing  into  two  section»— 1^,  Uaier 
cMUn^;  ^'.  Ont4;r  clothing.  In  Utth  ruNt^s,  these  articles  of  clotliix^  ai^ 
mmHtm  their  purpose,  wliich  ut  pn.>t44:tiou  from  cold  or  Ihiin  wanuth, 
a£  oB  iuPHiftitug  with  the  fhwiit  lu'iion  id'  iiiuscUvs  or  the  circulation  o 
lilhfivl.  aoi  wi^koat  pressing  on  any  iiniM.>rtjmt  piirt. 

"'i\Ut\Mhm\^t  TUL,  vesta,  dmwurH,  shirt8.  i>tcK.'kings,  flonnol  belta, 
-.41   «il&r,  M a  role,  wears  as  undoK'lothiu^'  only  a  calico  shirt  oxwi 
Rii  la  '^hliqed  to  have  in  h\&  kit  either  tliree  calico  ur  two  flannel  ahirta. 
elur  oaiieo  ilurtfl  are'  cheaper  to  keop  \\\\  ho  {generally  prefers  thei«. 
^Hftrrr***.  bowever,  have  the  cuttt^mu  of  uttin^  oidy  flannel  shirts. 

T^  riry  of  army  sluveonii  roconunend  the  flannel  in  place  of  tbe 

sha  .ii»»;  that  it  shidi  Im  of  >;jvv  colour,     iViu^le,  Robert  3\ 

SbrJanieai  M*Grigor,  Ballin^dl,  ICjmulU  Mtirtin,  Norman  Chcvors,  and 
odier  snxgeona  dead  and  living,  hnvo  Mpokvii  .strongly  on  this  point.      On  tka 
odicr  hand,  some  army  dutxcomh,  of  \Yhoin  I.uhcoiuIh)  may  be  considefed  iK* 
aoiC  anthoriti&tive,  have  olijt*clL>d  io  \.\w  um^  of  fl.auipl,  chiefly  on  the 
«f  As  difficulty  uf  cleaning  it. 

nme  can  be  no  doiiltt,  1  InOirvo,  t)utt  all  tht'ort'tiral  consideratiotw 
fcviMU  of  the  use  uf  flannel  ;  and  tliere  irt  mitcli  pnulicul  evidence  of  its 
Vbr  Ae  SQldien*  life  of  exertion  it  would  Hiw<in  peculiarly  flttod.  The  ol 
tiiooa  fa>  it  axis  thesie :  Hnnnel  nhirts  hM[iiiro  more  vrasldng  than  calioo, 
■»  loB  easily  and  mortt  ex(>i^nHively  wimhod.  In  time  of  war,  when 
•eaiBe,  they  get  veiy  dirty,  and  btH-om)ii>;  iiiipn^gnuted  with  perspiiatioat  and 
csliekv  they  become  vury  ufleiiftive.  Woollen  (■lothr.'i  are  probably  the  ehjrf 
■Mffia  by  which  animal  poiDouH  luit  larriiHl  whi«n  they  are  conveyed  in  ffcithaa. 

In  time  of  war,  ttannel  shirtN  may  Ut  partially  deaucMl  in  this  way:  Tlw 
aoMia  dumld  wear  am*  and  enrrv  one  ;  evory  iiiKbt  ho  should  change ;  hmg 
up  the  one  he  taktv  off  to  dry,  and  in  tie*  morning  U^at  it  out  eoid  shakait 
thoroughly.  In  tliitt  way  mueh  ilirt  im  got  rid  of  He  should  then  cany  tkia 
shirt  in  hij  pack  during  thp  dny,  uitd  mdMhtnte  it  tor  the  other  at  nighL  If 
in  addition  gn^ut  ciiri*  \h  Uiknt  to  lirtvt*  itnijililng  imntdeH  x\&  often  as  pcmibia, 
the  difficulty  ot'cK^uuivg  wmiM  Ui  tivoiilixl. 

Another  objection  to  tltumol  U.  thul  It  Mlirliikt  in  washing,  becooMB  kacd. 
rucks  up,  aud  cau«o«  irril4alou.     'IliU  ean  Ite  avoidi*d  in  part,  by 
good,  soft  flauneJ,  and  «)ihnklnM  '*  *'  )  -f  making  up.*     Some  new 


*  It  U  wvU  vortti  oiiit«litiitiiMoii  wh*(ii»-*   o>'    Miionliit^tltHi  uf  90  or  SO  tier  cista. 
wouM  not  mI>vUI«  Iht  •liiiiikthn  m|  lliniitfl,  Htitl  4m  iI»  «Ktiy  with  on*  objvcUoiL 
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however,  are  irritating,  because  the  base*  of  the  little  conieta  project  soiue- 
vrhAt  on  the  surface ;  washing  will  remove  this.  Without  overlooking  the 
ubjectiona  to  flannel,  it  Beems  to  me  that  they  by  no  means  set  aside  its  great 
advantages,  and  that  the  objections  are  cliiofly  uf  detail,  an<l  can  l>o  avoided 
by  care.  A  grey  llannel  is  now  issued  by  the  Clothing  Department  at  Pim- 
lico,  which  seems  to  be  h  most  excellent  fabric.  Grey  seems  to  be  the  best 
»u)lour  for  flauneL  It  has  been  objected  to  as  concealing  dirt,  but  the  white 
flannel,  even  when  not  really  tlirty,  soon  looks  so,  and  has  a  Ixnl  appearance, 
and  a  dirty  grey  flannel  con  really  Ixi  ciwily  dotoctcd. 

For  hot  countries,  the  common  English  flannels  are  much  too  thick  and 
irritating;  flannel  must  be  exceedingly  linn,  or  what  is  perhaps  liottor,  merino 
hosiery,  which  contains  from  20  to  50  per  cent,  of  cotton,*  could  be  used* 
The  best  writers  on  the  hygiene  of  the  tropica  (Chevers,  Jofl^eys,  Moore)  have 
all  recommended  flannel 

The  soldier  wears  no  drawers,  but  in  reality  it  is  just  as  imiM^rtont  to  cover 
the  legs,  thighs,  and  lups  with  flannel  as  the  upper  part  of  the  body.  Drawers 
folding  well  over  the  abdomen  form,  with  the  long  shirt,  a  (.loublo  fold  of 
llanjiel  over  that  important  part,  and  tlie  necessity  of  cholcm  Mts  or  kuiumer 
bunds  is  avoided.  Cholera  bolts  are  made  of  flannel,  and  fold  twice  over  the 
abdomen. 

Tlie  soldiers'  socks  are  of  cotton  ;  it  would  be  desirable  to  have  them  either 
all  of  wool,  or  half  cotton  half  wool ;  they  flhoidd  be  well  slinmken  before 
bt'ing  fitted  on.  It  has  been  proposed  to  divitlo  the  toes,  hut  this  seems  an 
unnecessary  refinement.  It  has  l)e€n  propo^*d  to  do  away  with  stockings 
altogether,  but  with  the  sjistem  of  wwiring  hIioos,  it  is  diflicult  to  keep  the 
feet  perfectly  clean.  Tlie  l>oots  get  impregnated  with  ixjrspiration.  Some  of 
the  German  troops,  instead  of  stockings,  fold  pieces  of  calico  across  tlie  foot 
when  marching ;  when  carefully  done,  this  is  comfortable,  but  not,  I  believe, 
reaUy  better  than  a  good  sock  kept  clean. 

2.  Outer  Oftrmrnta. — The  clothes  worn  by  the  different  arms  of  the  service, 
and  by  difierent  regiments  in  the  game  branch,  are  so  numerous  and  diverse, 
that  it  is  impossible  to  describe  them.  lu  many  cases,  taste,  or  parade,  or 
fantasy  simply,  has  dictato<l  the  shape  or  the  material  jVnd  diversities  of 
this  kind  are  especially  noticeable  in  times  of  jHHice.  When  war  comes  with 
its  rude  touch,  everythin;»  which  is  not  iieefvU  disappfars.  What  can  be 
easiest  borae,  what  givet*  the  most  comfort  and  the  greatest  protection,  is  soon 
found  out.  The  arts  of  the  tailor  and  the  orders  of  the  martinet  are  alike 
disregarded,  and  men  instinctively  retuni  to  what  is  at  the  same  time  most 
simple  and  most  useful  It  will  be  admitted  that  the  soldier  intended  for  war 
should  be  always  dressed  as  if  he  were  to  l>e  railed  upon  the  next  mument  to 
take  the  field.  £ver;)i.lung  should  l)e  as  simple  and  eOectivu  as  possible; 
utility,  comfort,  durability,  and  facility  of  repair,  are  the  principles  which 
should  regulate  all  else.  The  dress  should  not  be  encumbered  by  a  single  orna- 
ment, or  embarrassed  by  a  single  contrivance  which  has  not  its  use.  Klegaat 
it  may  be,  and  should  be,  for  the  useful  does  not  exclude,  indeed  often  im- 
plies, the  beautiful,  but  to  the  eye  of  the  soldier  it  can  be  beautiful  only  when 
it  is  etfective.+ 

Hftitf-Ore^. — The  head-dress  is  used  for  protection  against  culd,  wet,  heat, 
and  light.     It  must  be  comfortable  ;  as  light  aa  is  consistent  with  durability  ; 


L 


*  Just  b«fore  tUo  cotton  Umioe,  I  gul  Rome  Ane  meriDO  boisiery  nude  of  a  kJud  iiuit«ble  For 
tndiA.  I  fonDd  that,  with  40  per  cent,  of  cotton,  a  fabric  could  be  got  of  an  •xcalLent  qanlity, 
attd  within  the  price  of  the  wWier. 

t  La  tenue,  itaiii  lB'|u«IIe  \v  railituiiv  cut  pr?L  a  niiircher  a  IVnnemi,  9»i  totijuiin  hv\W 
iVaidyl. 
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not  press  on  tlie  heatl,  and  not  bo  too  close  to  Iho  hair;  it  should  pemifci 
movement  of  air  over  the  head,  and  therefore  openings,  not  admitting  nin, 
must  bo  made,  and  should  present  aa  little  surface  as  poaaible  to  the  wind,*) 
that  in  rapid  luovementa  it  may  meet  the  least  amount  of  resistance.  In  aooM 
cases,  it  must  ho  rendered  strong  for  defence;  but  the  conditions  of  modos 
war  are  rendering  this  less  necessary. 

As  it  is  of  great  importance  to  rtnluce  all  the  dress  of  the  soldier 
amall*!Mt  weight  and  bnl]v%  ifc  sf^eriis  ilesimble  to  give  only  one  head- 
iustead  of  two,  as  at  present,  lieuieiulwring  the  conditions  of  his  life, 
oxpo8un_\  and  his  night-work,  the  anldier's  head-dress  should  be  adapted  ita 
sleeping  in  as  well  as  for  common  day-work.  Another  p<JLnt  was  brought 
into  notice  by  the  Crimean  \Vur  ;  in  all  articles  of  clothing,  it  mucli  ftv^ilitaSei 
production,  lessens  expenne,  and  aids  tlistribution,  if  the  different  articles  of 
clothing  of  an  army  are  as  much  alike  as  iwsaiblo ;  even  for  the  infantij,  iV 
was  found  difficult  to  keep  up  the  proper  distribution  of  the  different  ingignk 
of  regiments. 

Heatl-DrrM  of  the  In/antrt/. — ^Tlift  pre.wnt  hcad-dreasea  are  the  boankiii 
caps  for  the  Guards,  buiibys  for  tho  Foot  Artillery  and  Engineero,  the  High- 
land bounctd  and  simkos  for  the  Line,  and  forage-caps  made  of  cloth  for  alL 

N'othing  can  l)o  said  ui  favour  of  the  bearskiii.  It^  shelter  from  rain  is 
imperfect,  it  does  not  protect  the  eyes  from  light,  it  is  very  hot,  it  is  ex- 
tremely high,  op])ofle8  a  great  surface  to  the  air,  and  weighs  37  onnccfl.  It 
is  not  even  an  impofling  head-dross,  because  it  destroys  the  idea  which  ahonld 
at  once  arise  in  looking  at  the  soldier  of  mixed  force  and  rapidity.  In  1854, 
the  embarkation  of  tlie  (iuanls  for  Malta  was  delayed  some  days  in  order  that 
the  iMairskins  might  be  lowered.  It  is,  however,  stated  that  the  Guards  were 
tho  only  regiments  who  did  not  throw  away  their  shakos  in  the  Crimea;  still, 
there  might  lie  otlier  reasouH  for  tlua,  such  as  the  etfjjrit  ih  eorpgy  and  the 
cluiuee  of  i>ftyiug  for  tUo  bearskin.  The  head-<lres8  of  tho  Artillery  and 
KnginiMirN  is  the  bunby,  neither  a  ehowy  nor  au  uset'id  article. 

The  8eot<;h  bonnets  of  the  Highlanders  are  very  showy,  hut  no  Highlander 
evi*r  carried  the  large  foatlier,  which  destroys  the  verj'  character  of  the  cap, 
Mid  Hindem  it  heavy  and  liifflcult  to  earry  in  high  winds.  The  single  feather 
for  olhwrs  wouhl  be  much  brdtA^.  Tlie  shako  of  the  Infantry  of  the  Line  has 
unilergoue  many  cliange*.  Borue  of  the  old  sliakos  are  mttet  extraordinary; 
eixwuwively  weighty,  wjnical  in  shape,  with  the  Isase  upwards,  so  as  to  b« 
top-heavy.  In  foriuer  ytjars,  I  have  seen  men,  when  at  the  double,  keeping 
their  hejids  quite  etilf  to  prevent  their  ahako3  rolling  off,  or  holding  the 
shakort  with  their  lian<lw.  The  wind  caught  shakos  of  this  kind,  and  the  men 
were  obligi-d  to  huve  their  rhin  strajis  as  tight  as  possible  to  keep  them  on. 
Till*  AIIh'i-I  bat  HtiM  .Lii  immt'itrte  iiniiruvement;  it  was  lighter,  of  a  fair  shape^ 
and  with  li  rim  IkIujkI  to  prevent  thn  rain  from  trickling  down  the  back.  Men, 
however,  could  not  alw-p  in  it,  Kveii  this  Rhako  was  so  incommodious  that 
the  men  threw  it  away  in  the  Crimea,  and  campaigned  in  their  forage  caps. 

The  prt'sent  shakrj  iH  the  In-st  that  baa  ever  been  issued ;  it  is  made  of  two 
pier.os  of  wnterjiroof  cloth,  sewn  together  by  the  sewing-macliine  ;  its  shape  is 
slightly  conical  ;  its  height  is-l  inches  in  front,  CJ  behind  ;  weight,  9J  ounces, 
including  the  hall  anrl  lirnns  plate,  which  weigh  IJ  ounces.  The  oilskin  cover 
weiglis  in  addition  1  \  ounces.  The  peak  is  hoiizontal,  and  measures  2} 
inches.  There  is  no  rim  behind  to  direct  off  the  rain,  but  the  lower  edge  of 
the  cap  comes  well  down  over  the  head.  Ajiuther  sliako  has  been  portly 
issued,  made  of  cloth  and  calico,  with  n  thin  sheeting  of  cork.  Tliis  weighs 
only  6J  ounces,  but  is  said  to  be  too  expen.?ive  for  use. 

Great  as  the  improvement  is  over  the  old  dresses,  it  may  bo  quoeiioiied 
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whtithvr  anothet  change  sLill  may  not  he  desirable.  Without  cupjing  the 
Frencli  kepi  ur  the  fiiz,  to  u'tiich  there  are  many  objections,  a  modul  o(  a 
heu<I-(lros8  is  already  naturalised  among  us. 

The  Glengarry  Scotch  cap,  with  a  peak  uada  watorproofiallingllap  behind, 
and  with  ear-flapB,  to  be  put  down  in  caae  of  rain,  or  in  sleeping  out  at  night, 
lias  these  great  advantages.  It  i&  very  soft  and  comfortable,  presses  nowhere 
on  the  hea^l,  hafl  sntficient  height  above  the  hair,  and  can  he  ventilated  by 
•  ipenings  ii*  desiretl;  it  caujiot  bo  blown  otfj  it  can  be  carried  at  the  top  of 
lliu  hea^l  whi-'n  dt'sircd  in  hot  weather,  or  pulled  down  completely  over  the 
forehead  and  oar»  in  cold ;  with  a  large  flap  behind,  and  ear-flaps,  it  makes 
what  the  soldier  wants,  a  coml'ortable  night-cap,  sheltering  the  back  and 
tiidca  of  the  neck  as  well  as  the  head.  It  is  also  both  an  elegant  imd  a  na- 
tional head-dresfi.  Divested  of  the  showy  but  objectionable  feather,  which 
lias  been  foisted  in  tlu>  Highland  ntginicntK  on  tlie  original  lK>nnet,  it  would 
be  the  best  head-dress  in  any  army  for  t«mperat4!  and  subtropical  climates, 
and  might  be  used  lioth  for  nliako  and  forage  cap. 

Tlie  peak  of  the  shako  in  the  English  army  was  worn  quite  horizontally 
alx>ut  thirty-live  years  ago  ;  it  was  then  made  almost  vertical,  and  is  now 
horizontal  again.  It  is  perhaps  now  too  horizontal,  as  it  does  not  shade  the 
wyes  at  all  when  the  sun  is  low  ;  a  moderate  curve  would  be  better. 

fletul-DreAi  of  the  Cavahtj. — The  Horsij  Artillery  and  Cavalry  cany  helmelM 
and  caps  of  diiferont  kinds. 

The  shape  of  the  heliii(?t  in  the  (juards  and  heavy  dragoons  is  excellent. 
It  is  not  top-hejivy  ;  offers  littln  surface  to  the  wind  ;  and  has  sufficient  but 
uot  excessive  height  abovt?  the  head.  The  materiiU,  however,  is  objectionable. 
The  metal  intended  for  defence  makes  Uie  helmet  very  hot  and  heavy ;  and  the 
helmet  of  the  Cavaliy  of  the  Guard  weiglis  55  ouncos  avoir. ;  that  of  the 
Dragoon  Guards,  39  ounces  (in  1864).  But  as  every  ounce  of  unueceesory 
weight  is  additional  unnecessary  work  thrown  on  the  man  and  his  hoxse,  it 
is  very*  questionable  whether  more  is  not  lost  than  is  gained  by  the  great 
weight  caused  by  the  metal.  Leather  is  now  often  substituted  in  some  armies, 
where  the  cavalry  helmets  are  being  made  extremely  light. 

The  Lancer  cap  weighs  34J  ounces ;  the  Hu^tsar,  29}  ounces.  Both  are 
ilresses  of  fantasy.  The  I^ancer  cap,  except  for  its  weight,  is  the  butter  of  the 
two  ;  is  more  comfortable  ;  shades  the  eyes  ;  throws  off  rain  better  ;  and  offers 
leas  re8i8tanL*e  to  moving  air  tlian  the  Hussar  cap. 

The  imdress  or  forage  cap  of  all  corps  is  a  cloth  cap,  with  or  without  a 
peak,  and  varying  in  shape  and  kind,  accordinr^  to  the  regimt-nt,  and  weigh- 
ing about  5  ounces.  With  a  good  simple  shako,  it  would  seem  uimeccssary 
for  the  infantry  to  have  a  second  cap. 

In  Canada,  a  fur  cap  is  used,  with  flaps  for  the  eais  and  sides  of  the  face 
imd  neck. 

In  Imlia,  many  contrivances  have  been  used.  Tip  to  the  yeiir  1842,  little 
attention  seems  to  have  been  paid  to  the  head-dress  of  tlie  inl'antry,  and  the 
men  comtuonly  wore  their  European  forage  caps.  In  1842,  Lonl  Ilardinge 
isaue*!  an  order,  that  white  cotton  covers  should  be  worn  over  all  caps ;  subse- 
quently, a  Hap  to  fall  down  over  the  back  of  the  nock  was  added.  The  eifect 
of  tlie  cotton  cover  is  to  reiluco  the  temperature  of  the  air  in  the  hat  about 
1°  to  7°  Kahr.     Although  a  great  impnivement,  it  is  not  bufficieut. 

Afl^rwarda,  other  plans  came  into  use.  Pith  and  bamboo  %nckcr  helmets, 
coverwi  with  cotton,  have  been  much  used;  especially  the  latter,  wliich  are 
very  light,  durable-,  not  easily  put  out  of  sliape,  and  cheap.  The  rimsliould  not 
be  horizontal,  but  inclined,  so  as  t«J  protect  from  the  level  rays  of  the  sun.  Tlie 
pith,  nr  ^  Sola"  hatH,  appear  to  be  decidedly  inferior  to  the  wicker  helmets;  and 
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men  liiiv*;  bad  t>im  sti-uke  wliile  wearing  llieiu.  It  aeemt*  improbable  tliat  any- 
thing bttttir  than  the  wicker  hat  will  bo  devisod;  but  the  siiggostions  which 
have  beeu  mnde  are  numerous.  It  has  bwn  propoeed  to  have  a  bright  metallic 
surface*  to  rpfltct  the  boat  ;*  but  no  nit^tal  can  ha  pporidod  except  aluminium 
which  is  light  enough,  and  aluminium  is  at  present  much  too  expensive.  A 
modifitiation  of  the  I'hijiainanV  or  Malay'B  cap  baa  beeu  proposetL  In  thia 
cap,  a  small  flat  band  passea  round  the  head  ;  and  tliiii  uprights  from  this 
support  a  eort  uf  donu^,  Diado  t>f  pith  or  ijitertwined  bamboo,  covered  writh 
cotton.  Tlic  sides  of  the  dome  come  down  low  enough  to  shield  the.  eyes  and 
the  aide  of  the  iiead.  The  band  doe^  not  adhere  very  tinnly  to  the  head,  and 
the  cap  blows  oif  ea-nily  ;  but  the  ventilation  of  the  head  is  cxcclhmt.  The 
Malay  cap  has  au  exceedingly  wide  rim,  which  gives  capital  shelter,  but  is  not 
convenient, 

llie  turban  has  never  been  much  worn  in  India  by  the  Kngliah.  It  requires 
some  time  and  t:are  to  put  on ;  and  if  not  well  arrdnged,  is  hotter  than  the 
wicker  helmet. 

In  the  French  infantrj*,  the  shako  is  now  made  of  leather  and  pasteboard, 
and  is  divested  of  all  unnecessary  ornament,  so  as  to  be  as  light  as  it  can  be. 
It  covers  well  Imck  on  the  hea4:l,  being  prolonged,  as  it  were,  over  the  occi- 
pital protuljerance. 

In  Algeria,  thfi  Zouaves,  Spahis,  and  Tirailleurs  wear  the  red  fex,  covered 
with  a  turban  of  cotton.  In  Cothin-Chinu,  the  French  have  adopted  the 
hamboo  wicker  helmet  of  the  English. 

The  natural  hair  of  the  head  is  a  very  great  protection  against  heat  Various 
customs  prevail  in  the  East  Some  nations  shave  the  liead,  and  wear  a  loi^ 
turl^n ;  others,  like  the  Burmese,  wear  the  hair  long,  twist  it  into  a  knot  at 
the  top  of  the  headf  and  face  the  sun  witli  scarcely  any  turban,  llie  China- 
man's tail  is  a  merft  mark  of  conq;ie.st.  The  European  in  India  generally  has 
the  hair  cut  short,  on  account  of  cleanliness  and  dust.  A  small  wet  hand- 
kerchief, or  piece  of  calico,  carn(?d  in  a  cap  with  good  ventilation,*may  be 
used  with  advantage  ;  and  especially  in  a  hot  land-^vind  cools  the  head  greatly. 

Cravat  or  Ntckrloih, — Few  things  have  given  rise  to  more  controversy  than 
the  qupj?tion  of  the  utility  of  the  English  soldier's  stiif  stock.  In  the  days 
when  the  stock  was  at  its  worst,  it  was  composed  of  extremely  istilf  leather,  so 
hard  ami  tirm  that  it  was  im|iosfiiblo  to  heiifl  the  neck.  It  ndibed  against 
and  irritate<l  the  sxibni axillary  glands,  and  was  so  uncomfortable,  that  it  was 
iiiontliH  before  recruitfi  could  wear  it  with  ease.  Kccruits  were  sometimes 
made  to  sleep  in  it^  in  order  to  accustom  them  to  it  more  quickly.  Of  late 
3ears  the  stock  has  been  matle  lower,  and  moiv  ttexible ;  but  this  modified 
stock  is  still  worn  in  Englmul,  though  it  is  now  quite  discarded  in  India, 
where  a  thin  handki.irchiL-f  takes  its  place.  • 

It  certainly  seems  wontiorlul  that  an  apparatus  of  this  kind  should  have 
fuiind  dflenders  ;  for  it  was  n4>t  merely  uncomfortable,  and  somewhat  impeded 
the  itturu  of  blood  through  the  extenwl  jugulars,  and  hindered  the  action  of 
some  of  the  acceasory  muscles  of  respiration,  but  also  (what  would  be  more 
peroeptible  to  soldiers)  rwudorod  impossible  the  lieniiingaml  varying  attitudes 
of  the  neck,  whieh  occur  when  a  man  makes  a  strong  exertion.  For  great  ex- 
ertion with  the  upper  extremities  camiot  l>e  made,  if  the  clavicles  and  scapula 
are  not  rigidly  Hxed  ;  and  thoy  cannot  be  fixed  unless  the  neck  can  easily 


*  JeSVeyB.  Although  thu  great  weight  of  the  reflecting  huul-drcits  propofled  by  Mr  JefTreya 
("  The  British  Array  in  India,"  p.  59)  seems  to  me  coDcliuive  ogaiiuit  it,  1  ought  to  state  that 
thin  is  Dot  the  opinion  of  the  iuveutur,  who  thiuks  the  weight  would  be  well  borne  if  the  solar 
heat  were  reflected.  I  ua  ifcrongly  reconunend  Mr  3tftwf%*  work,  u  ftall  of  ingcnioiu  ah') 
useful  rem&rlu. 
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hfiid.  (In  every  account,  physiological  and  mechanical,  the  ueok  ehouid  be 
left  08  biirc  as  poiuiblf).  Nur  is  tliore  any  medical  reason  why  it  should  not 
be.  Like  the  face,  the  neck  aoon  gets  accustomed  to  exposure  ;  and  besides, 
if  we  let  Nature  follow  her  owti  course,  there  is  the  board  to  shelter  important 
purtfl.  Among  mnny  work-people  exposed  to  vicissitudes  of  weather,  among 
English  sailors  and  the  French  Zouaves,  the  neck  is  left  (\uite  bare  without 
injury.  A  stock  may,  imlewl,  turn  a  half-spent  rifle  bnll ;  but  clothes  are 
not  to  bo  considered  a  dufunce  ;  and  even  if  they  wen?,  where  are  we  Ut  sU»]> 
in  our  application  of  such  a  principle  i  In  time  of  war,  aliJo,  the  stock  is  at 
once  thrown  away.  In  the  Crimea,  the  stock  and  the  shako  were  at  once 
discarded. 

If  the  neck  is  covered  at  all,  it  should  be  with  a  veiy  thin  and  supple  cloth. 
ITie  collar  of  the  coat  should  be  made  low  and  loose,  so  as  to  give  fidl  freedom 
to  every  movement  of  the  neck,  and  not  to  compress  the  root  of  the  neck  in 
the  slightest  degree. 

Li  Algeria  the  French  troops  have  long  worn  a  thin  cravat  of  cotton  ;  and 
a  decree  of  March  1860  extended  its  use  to  all  the  coqw  uf  infantry. 

Cofify  TuniCy  Shell-Jackei^  ^c — The  varieties  of  the  c<^>at  are  vory  numerous 
in  the  army ;  and  there  are  undress  and  stable  suits  of  ditferent  kinds.  The 
infantry  now  wear  the  tunic,  which  is  a  great  improvement  over  the  old  cut- 
away coatee.  It  is  still,  however,  too  tight,  and  made  too  scanty  over  the  hips 
and  across  the  abdomen.  A  good  timic  should  be  with  a  low  collar,  and 
loose  round  the  neck,  over  the  sboiUders  (so  as  to  allow  the  deltoid  and  latis- 
simus  the  most  unrestrictc<l  play),*  and  across  the  chest.  It  should  come 
well  across  the  abdomen,  so  as  to  guard  it  completely  from  ci>ld  and  rain ; 
descending  loosely  over  the  hips,  it  should  fiill  as  low  over  the  thighs  as  is 
consistent  with  kneeling  in  rifle  practice,  I'.c,  as  low  as  it  can  fall  without 
touching  the  ground.  Looking  not  only  io  the  comfort  of  the  soldier,  but  to 
the  work  and  force  required  of  him,  it  is  a  great  mistake  to  have  the  tunic 
otherwise  than  exceedingly  loose.  A  loose  tunic,  a  blouse  In  fact,  is  in  reality 
a  more  soMier-Iike  drcas  than  the  tight  garment,  which  every  one  sees  must 
press  upon  and  hinder  the  rapid  action  of  muscles,  llie  tunic  should  be  well 
providwl  with  pockets,  not  only  behind,  but  on  the  sides  anrl  in  front;  the 
pockets  being  internal,  and  made  of  a  very  strong  lining.  In  time  of  war,  a 
soldier  has  many  tilings  to  carry  ;  food,  extra  ammunition  sometimes,  all  sorts 
of  little  comforU,  wliich  pack  away  easily  in  pockets.  K  the  appearance  is 
objecte<l  to,  they  need  not  be  used  in  time  of  peace  ;  but  with  a  loose  dress, 
they  would  not  be  seen. 

The  colour  of  the  tunic  is  red  in  most  regiments.  It  is  a  very  striking 
colour,  but  it  soils  easily ;  and  as  it  appears  to  be  more  easily  seen  at  a  distance 
than  other  colours,  there  can  be  little  doubt  that  the  inexorable  necessities  of 
war  will  soon  cause  the  "  red  coats  "  of  England  to  l)e  mertdy  historical 

The  shell-jacket  and  the  stable-suit  need  not  be  described. 

lu  India  the  tunic  is  made  loose,  and  of  thin  material  Mr  Jeffreys  has 
suggeateil  that  a  bright  metallic-like  surface  should,  if  possible,  be  given  to 
the  cloth,  so  as  to  reflect  the  heat.  He  has  also  proposed  to  have  the  tunic 
made  with  a  series  of  flounces,  pierced  with  ventilating  holes,  so  as  to  offer  a 
slow  conducting  material,  but  this  seems  unnecessary. 

Waiatauits, — No  waistcoats  are  worn  in  the  British  army,  but  they  ought  to 
be  introiluced.  A  long  waistcoat  with  arms  i.s  one  of  the  most  useful  of  gar- 
ments ;  it  can  bo  used  without  the  timic  when  the  men  are  in  barracks  or  on 


*  Thb  oumnt  occur  if  ejmnlets  an  woni ;  and  it  i«  to  he  hoped  uothing  wiU  ever  occur  to 
bring  in  efraln  tbe  ase  of  Uieie  RC-ca11ed  ornaroents. 
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lunninon  drill.  I'uL  on  under  the  tanic,  it  in  one  of  the  beet  piotectiaM 
u;(»iiiHt  >^oM,  At  preifcnt  the  tn^'n  are  obliged  to  wear  tight  ooat«,  and  having 
iiitthmg  under  thorn,  line  them  with  flaimel  and  wadding.  Lu  winter  and  muximer 
tln«y  o(icn  wiMir  Ihi)  Hanu;  dri;8s,  although  the  oppression  in  the  Bommcr  is  very 
)(rutkt.  If  the  tunic  wure  made  very  loose  of  some  light  inateriid,  and  if  a 
giHHl  nh'irt  ^rrni•y  or  (TUcmaoy  frock  were  allowed  to  be  worn  at  the  option  of 
Ihc  iiK'H,  thn  men  would  have  cool  dresses  in  summer,  warm  in  winter,  and  the 
Lliin  tunic  would  In;  inure  cuuilbrUble  in  the  ^lediterraueau  and  subtropical 
atiitinDM. 

Troortrrs, — Formtirly  the  army  wore  breeches  and  leggings;  but  shortly  before 
iir  during  the  JVniiisiiInr  War  trousers  were  intmduced.  The  increased  com- 
lurt  io  tht*  Hiddicr  iit  Kai<l  to  have  been  remarkable;  the  trouser,  indeed,  pn>- 
Ufctitig  tliti  leg  (juite  down  to  the  ankle,  seems  to  be  as  good  a  dress  as  con  bo 
ditvifMid,  if  it  i«  made  uii  imi]>er  ])riiiciples,  viz.,  very  loose  over  the  hips  and 
Icnmn,  ami  giitheri'd  in  at  tlir  uiikl**,  ^o  that  merely  tiutHcient  opening  is  left 
to  |wiHH  tlie  fimt  thri«H>(h,  The  much-laughed-at  pegtop  trousers  seem  to  be, 
in  furl,  Ih"  iirnimr  hhape.  In  this  wriy  the  whole  leg  is  protected,  and  thu 
increoHiHl  weight  given  by  the  part  of  the  troosorg  below  the  knee  is  a  matter 
iif  ito  eousiH|uent'.i.i. 

In  the  Krcni'li  army  the  trouscrrt  are  now  made  large  at  the  ankle,  so  as 
l<»  Ihi  Liirni'd  uji  iiiHiilM  during  nmrclK«;  a  fastening  is  placed  inside  the 
troiiMors  Itoluw  the  kuuo,  and  the  trousert)  then  falling  irom  tliis  reach  to 
mid  leg. 

llio  *'  knickprbockers**  differ  from  this  as  they  cannot  Ijo  let  down.  It 
liOA  iMwm  pri>pow4l  t4^  intro<Iu(!«  them  into  the  anuy,  and  they  are  actuidly  in 
uw  in  some  vuluute^'r  n»gimuuta.  But  though  very  easy,  and  adapter!  for 
gentlemen  whiUi  Nhmiting,  they  do  not  »4X>m  t^i  rae  fittod  for  the  soldier. 
(^•KgiQga  oonsUuitly  worn  are  nocossar)',  or  the  leg  is  left  bare.  Now,  the  sol- 
duir  rM^airiM  a  garment  which  may  constantly  covej  liirn,  and  the  rather 
lifvtYy  It^ings  art>  not  adapted  for  tliis.  It  is  also  introducing  two  gar- 
montdt  whcni  out*  would  do,  and  thereforo  increasing  Uie  complexity  of  the. 
tlivstt,  aud  U>a^^uing  the  rapidity  of  dreaedng.  Bamdca,  what  is  gained  by  thia, 
if  Um  tfouMTv  ar»  nude  ei|aaUy  loooe  about  the  hips  and  knees  and  calvea  t  It 
k  h»n  Ihat  tko  impediiMat  to  free  movement  exi^ta.  The  trousers  at  present 
AM  MaJe  ao  tight  oror  tka  hi|)s  iktX  to  overcome  their  teaistanoe  some  farce 
IB  Kual  «v«T  time  (In  muedw  act 

la  tlM  ragliak  nmy  ImUmt  loggingim  now  vom  over  the  trooMfs ;  Uuey 
kvtfp  iIm  tfovMia  4xf,  But  voold  it  not  be  better  to  adopt  tlifl  |daa  used  in 
AMM  earelry  rmMests,  of  loUiag  t^  lover  part  of  the  tfooaen  be  Bade  of 
Uua  tiihiir  I  It  trottU  do  avmy  viih  one  gtfflM&t.  would  be  wifSriMit  pro- 
Inliai^aMi  waM  fca  — i^y  eiei— 1,  aad  ia  gcang  Ikmwgh  jaa^  twdd  not 
balkUateWkoak 

IWtiiwwuiiawnwpartwieilhartytwwiarabett  If  thektkrWwid. 
it  A»i>d  W  (tft  «n*e  trMMn»«lM«U  it  j«it«w«r  tlbe  kipb  and  Mt  go 
toand  l>i>  miiL  It  naet  be  t^t  and  bnt  one  dMadrtntigii,  vkkk  k. 
llHdt  in  Itnal  oxwim  tke  pewnniatinn  flovQg  dovn  ftvn  aiovv  coBweta 
tkiflvv  »  ^  t«^  Wt  bindi  ala  ^cacanL  JUks  if  bmvr  artadaa  aio  car^ 
nidintke  ftM  I)m  «n^  na^  W  too  ^eatlertln  bck     &Kaa  aMii. 


GAUMENTS. 


379 


t 


l^*j*jiii{fJt  and  (ktitvm. — Formerly  long  leggings  reaching  over  the  knoes,  anU 
mode  of  unUnneil  leather,  were  used.  They  appear  not  to  have  been  con- 
sidered comfortable^  and  were  discardfid  ahoul  ftffcy  ymrs  ago.  Short  gaiters 
were  «ubaoqu«ntly  used  for  some  time,  but  were  thially  given  up,  and  for 
several  yiears  notliing  of  the  kind  was  worn.  AlW  the  Crimean  War, 
Lord  Herbert  iBtroduce4|  for  the  infantry  short  leather  leggings,  6  inchoa 
in  heiglU,  and  buttoning  on  tlie  outaitle.  These  loggings  give  after  a  time, 
and  ruck  up.     They  want  alao  a  flap  over  the  inflt<'p  to  thrt>w  otf  the  wet. 

In  some  of  the  French  regimeuU*  a  gaiter  of  half-dressed  liide  comos  up 
to  juat  below  the  knee  ;  short  calico  or  linen  gaiters  are  worn  by  other  corps  ; 
a  flap  cornea  forward  over  the  instep. 

The  calico  gaiters  have  been  much  praised,  but  tlioy  soon  get  saturated  with 
pewpiration,  thickened  in  ridges,  and  sometimes  irritate  the  skin.  On  the 
other  hand,  leuther  gaiters,  if  not  made  of  good  leather,  lose  their  Bupploness, 
and  pivss  on  the  ankles  and  instep. 

A  great  advantage  of  gaiters  and  leggings  is  that  at  the  end  of  a  march  they 
can  be  at  once  removed  and  cleaned ;  but,  on  the  whole,  if  suitable  leather 
could  be  tixod  to  tlie  bottom  of  trousers,  it  seems  to  me  they  might  be 
abandoned. 

Shoen  artd  Btx)U. — In  the  action  of  walking  the  foot  expands  in  length 
and  breadth ;  in  length  often  as  much  as  ^^tli,  in  breadth  even  more.  In 
choosing  aliop**  this  must  be  attended  to.  The  shoemaker  me^isurej^  when 
the  person  Is  sitting,  and  as  a  rule  allows  only  ^'jth  incnmse  for  walking. 
Ankle  IxHjt**,  weighing  40  to  42  ounces,  are  now  worn  by  the  infantry;  the 
cavalry  have  Wellingtons  and  jackboots.  The  jackboots  of  the  Life  Guards 
weigh  (with  spurs)  100  nunces  avoir.  Shoes  cannot  Iw  woni  without  gaiters. 
Ankle  boots  are  preferable  ;  in  the  English  army  they  are  now  made  to  lauo, 
and  are  fitted  with  a  good  tongue.  Great  attention  is  now  paid  at  PimJico 
to  the  shape  and  mako  of  the  boot,*  and  the  principles  laid  down  by 
Camper,  Meyer,  and  others,  are  carefully  attended  to.  There  are  eiglit  sizes 
of  length  and  four  of  breadth,  making  thirty-two  eizea  in  all-  The  boot«  are 
made  right  and  luft.  The  heel  is  made  very  low  and  broad,  so  that  the  weight 
is  not  thrown  on  the  toes,  the  gastrocnemii  and  .solei  can  act,  which  they 
cannot  do  well  with  a  high  heel,  and  there  is  a  good  base  for  the  cohimn 
wliich  fonus  the  line  frtnn  the  centre  of  gravity,  and  the  centre  of  gravity  is 
kept  low ;  the  inner  line  of  the  boot  is  made  straight,  so  as  not  to  push  out- 
wards the  great  toe  in  the  least  degree,  and  there  is  a  bulgiuy  over  tlie  root  of 
the  great  toe  to  allow  easy  play  for  that  large  joint.  Aci'oss  the  tread  and  toiiS 
the  foot  is.  made  very  broad,  so  that  the  lateral  expansion  may  not  be  im- 
peded ;  the  toes  are  bmad.  The  greatest  care  is  taken  in  the  inspection  of 
tlie  iMWte,  the  order  of  inspection  being — lift.  The  proof  of  the  size,  which  is 
done  by  standard  moasuro ;  2r/,  The  excellence  of  the  leather,  which  is 
judged  of  by  inspection  of  each  boot,  and  by  selecting  a  certain  number  from 
each  lot  furnished  by  a  contractor,  and  cutting  them  up  ;  if  anything  wrong 
is  found,  the  whole  lot  is  rejected ;  3^/,  The  goodness  of  the  sewing ;  there 
must  be  a  certain  number  of  stitches  per  inch  (not  less  than  eight  for  the 
upper  leathers),  a  certain  thickness  of  thread,  and  the  thread  must  be  well 
waxed.     The  giving  up  of  boots  is  generally  owing  to  the  shoemaker  using  a 


•  The  unportanoe  of  a  gwxi  Iniot  is  known  to  eveo'  «'jl»li«r.  Marshal  S«ie  ttys  in  Uii 
"  Mcjnoira^  thmt  there  is  no  oiticlo  of  Iho  »oldier>  ilress  more  iniiHirUiit,  und  tl»i  battles  an 
woo  by  leg*.  Sir  John  Biirgoyne.  in  liin  iiiU-n^ling  i«ftf»er  on  Dn»s  \"  PrxifeMloDol  Fapen  of 
tba  Royal  EojiuiMrs, "  1603,  p.  I'il),  t«1la  an  ^meolnle  of  tlir  Ihikc  nf  Wolltngton.  On  belllff 
aak«d  what  w»«  tha  but  requisite  for  a  soldier,  the  Ihtke  rciaitil,  "  A  k<kk1  pair  of  iboaa ! 

What  next!    "  A  Bpare  pair  of  aolei  !• 


What  next)    "Aaparepairof  goo<l  shoes!' 
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IftTge  nwl,  and  diiji  uii waxed  thread,  with  as  few  stitclies  as.  possible  ;  the 
work  is  thus  easier  to  him^  but  the  thread  soon  rots. 

Sometimes  boots  are  not  sewni,  but  pegged,  but  there  seems  to  be  some 
difficulty  in  repairing  them  on  service,  and  after  some  trial  they  have  been 
given  up  in  the  English  sorviue. 

Some  other  plana  have  been  proposed.  Mr  Dowie*  hae  introduced  an 
elastic,  instead  of  the  rigid,  "waist"  This  bends  easily  with  the  foot,  and 
thus  oil  the  muacular  utlbrt  necessary  for  overcoming  the  resistance  of  the 
rigid  waist  is  gained  for  progression.  A  similar  object  is  atmght  for  in  the 
"  Hythe  boot"  of  Colonel  Carter,  who  has  introduced  a  slit  across  the  tread, 
which  permits  enough  movement  to  give  increased  facility  in  walking,  and 
especiiUly  in  going  up  hills,  and  to  render  some  of  the  attitufles  in  rifle  prac- 
tice more  easy.  Some  shoemakers  now  put  two  or  three  sJits  in  the  sole, 
filling  them  up  with  vulcanised  india-rubber  Othurs  have  used  a  thin  elastic 
steol  baud  in  the  "  waist." 

Mr  Bowie's  boots  have  been  under  investigation  hy  the  War  Office  autho- 
rities, but  Imve  not  been  introduced.  The  question  is,  whether  their  increased 
expense  is  compensateil  for  by  incn^aaed  ease  and  efficioney,  and  wheUier 
they  are  fitted  for  all  the  ivork  a  soldier  may  have  to  do — for  example,  dig- 
ging in  trench  work.  Tliey  ajipear  to  be  easily  mended,  so  that  is  no  objec- 
tion. It  would  seem  desirable,  by  an  exact  and  practical  intpiiry,  to  see 
whether  marching  is  facilitated,  and  to  wliat  extent  If  ordy  two  mile^  a-<lay 
could  be  gained,  then,  ciHicris  pftrihutt^  these  boots  might  be  introduced  with 
advantage.  Formerly  soKliers  were  jiemiitted  to  buy  Mr  Dowie's  boots  if 
they  phrased.  A  rx-rtain  number  did  so,  but  ap]iannitly  did  not  renew  them 
whon  worn  out  The  snldier,  of  course,  always  prefers  the  cheapest  article  when 
ho  biw  to  jMiy  for  it.  At  prt^sont  ho  receives,  however,  a  free  kit,  and  therefore 
tlie  objection  he  might  formerly  enterUiiu  against  these  boots  no  longer  exists. 
Colnnel  Carter's  boots  are  aUu  widl  worthy  of  a  triaL 

Considerijsg  the  great  injury  inflicted  on  the  foot  by  tight  and  ill-made 
boots,  by  which  the  tues  are  often  distorted  and  made  to  override^,  and  the 
great  toe  is  even  dislocatc^d  and  anchyloaed,  it  is  plain  that  the  incn^ased 
attention  lately  ex(^ited  on  this  point  is  not  unnecessary.  The  compression  of 
children's  feet  by  the  tight  leather  shoes  now  made  is  often  cxtrt'uicly  cruel 
and  injurious. 

It  may,  indeed,  be  asserted  that  the  child's  foot  would  be  better  il'  letX 
altogether  unclothed,  and  certainly  wc  see  no  feet  so  well  modelled  as  the 
children  of  the  pi>or,  who  run  about  shoeless.  In  the  case  of  the  soldier,  too, 
who  has  in  many  campaigns  been  left  whoeleM,  and  has  greatly  suffered  there- 
from,t  it  is  a  que*;tion  whether  Im  tilmuld  not  bo  trained  to  go  bartd'oottnLJ 
The  feet  soon  got  hard  and  callous  to  blows,  and  cleanliness  is  really  pro- 
moted by  having  the  feet  uncovered,  and  by  the  frequent  washings  the  prac- 
tice renders  neceasoiy.     After  being  unworn  for  some  timc^  shoes  that 

•  Mr  Dowio  u  a  boot  and  shoe  maker  in  tbo  Strand.  He  has  the  credit  of  writing  a  very 
bvusiMe  wurk  on  the  "Foot  and  its  Covering**  Boroe  years  Ago,  in  which  he  incorix)nted 
Camper's  well-known  and  philosophical  treatiite  on  the  Foot  To  Mr  Dowiu  niuttt  certainly  be 
given  the  crwitt  of  having  agntn  direcUMl  attention  to  this  point.  Other  wnrks  have  lately  been 
inil>li»h«d,  ''  \Vliy  the  SIhw  Piiiphen,"  n  tmnslation  of  Dr  Meyer's  work  by  Dr  Craig,  and  an 
tfXceUeut  work  on  tho  *'  Foot  and  Hand"  by  Mr  tlumphry  of  Cambridge. 

t  Wo  all  know  how  frequently  this  aubjecl  xa  refcrrctf  to  in  the  Duke  of  Wellington's  de- 
flpatchoe.  In  the  Indian  mutiny  Mveral  ngimentii  were  shoeless,  and  the84tli  Regiment,  in  its 
rapid  pumiit  after  Koi!r  BinHh,  suflerMl  greatly  from  tliis  caoae. 

t  Mr  Dowie  states  that  at  the  battle  of  Maitia  the  Highlandent.  when  ordered  to  charge, 
stopped  to  pull  off  their  lioota,  and  then,  frt'cd  from  the^e  inrumbrancrs,  mnHe  that  famous 
onaet  which  rendertil  the  first  meeting  in  that  war  nf  the  French  and  British  soldiers  ao 
relebrate«l. 
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p^e^^ously  fitted  will  Iw  foirnd  too  amnll,  on  aoconnt  of  the  greater  expansion 
and  growth  of  tlie  fur>t,  and  this  ih  itsell'  a  strong  arguinout  agiiinst  tlie  shoo 
■B  commonly  worn. 

The  sandal  in  nit  hot  countries  is  much  better  than  the  shoe,  and  there  bt 
no  reason  why  it  should  not  be  napd  in  ln»lift  fur  th*«  Knplish  soldii^rs  aa  it  is 
by  the  native ;  the  foot  in  cooler,  and  will  be  more  fre(]uently  washed.  For 
all  native  troojw,  negrooa,  Ac,  the  aantlal  slionM  ])(>  used,  and  thi^  boot  alto- 
gether avoided.  In  campaigns  it  is  most  important  to  have  large  stores  ol 
boots  at  variouii  p(>intif,  bo  that  fxesli  bf)ots  may  bo  fre«[uentiy  issued  and  woni 
oneB  sent  liack  for  rejiair.  Soldiers  ought  to  be  trained  to  repair  their  own 
boota.* 

Grfiaicoat  and  Cl^ik. — In  tlie  cavaliy,  cloaks,  vrith  capes  which  can  b<» 
detached,  are  carried.  They  are  large,  so  as  to  cover  a  good  deal  of  the  horse, 
and  are  made  of  good  cloth ;  the  weight  is  about  5  lb  to  G  lb  for  the  cloak,  and 
3|  lb  to  3  lb  for  the  cape.  The  infantry  wear  greatcoats  weighing  Irom  4  !b 
to  5  lb.  They  are  now  made  of  extremely  good  cloth,  are  double-brfosted,  and 
are  as  long  as  can  be  managed.  They  are  not  provided  with  pockets  at  tlu' 
back,  which  is  a  serious  omission,  and  they  also  should  have  loops,  so  that  the 
flaps  may  be  tiinied  Ivu^k  if  di-wred-  The  reg\datirm  coat  is  also  unpronded 
with  a  hood,  but  this  nught  to  be  altered  ;  a  waterproof  hood  for  a  soldier's 
comfort  is  indispea.'iaMe.  .Most  armies  use  them,  and  in  comitries  with  very 
cold  winds  it  is  «'nielty  to  mint  thfin. 

Tlie  gn'alfjuat  is  jterlmpn  llic  mowt  important  article  of  dress  for  the  sohlicr. 
With  a  gooil  i^T\'nUiini,  Kolnrri  Ja<^kaon  tlion>:;ht  it  might  1*  possible  to  do 
away  with  the  hlanket  in  war,  and  if  india-rubber  sheets  were  used  this  is 
perhaps  possible.  In  the  Itahan  war  of  1859,  the  French  troops  left  their 
tunie«  at  home,  and  campaigned  in  their  greatcoatfi,  which  were  worn  open  on 
the  march.f 

In  Countries  liable  to  great  vicissitudes  of  temperature,  and  to  sudden  cold 
winiU,  as  the  hilly  porta  of  Greece,  Turkey,  Atfghanistan,  Ac,  a  lixise,  warm 
cloak,  which  can  be  worn  open  or  folded,  is  used  by  the  inhabitants,  and 
should  be  imitated  in  campaigns.  It  is  worthy  of  remark,  that  in  most  of 
thedo  countries,  though  the  sun  may  be  extremely  hot,  the  clothes  are  veiy 
warm. 

In  very  cold  comitriea,  sheepskin  and  buli'alo-hide  coats,  especially  tlie 
former,  are  very  useful  No  \*'ind  can  blow  through  them  ;  in  the  coldest 
night  of  their  rigon>uij  winter  the  Amdoliim  shephexds  lie  out  in  their  eheop- 
akin  coat  anrl  hood  witliout  injury,  though  unprotected  men  are  frozen  to 
deftth.  lu  Bulguria»  the  Crimea,  and  other  countries  exposed  to  the  pitiless 
winds  from  SilnTJa,  and  the  steppes  of  Tartary,  nothing  can  l>e  better  tk^u 
coata  like  thes(\ 

•  It  niiy  be  worth  wbile  to  give  ■  receipt  for  nuking  boots  impenueable  to  wet.  1  have  triwi 
the  folluwine,  and  found  it  eflectaal :— Take  half  a  ponnd  of  ihoeinaker's  dubbing,  haU  a  ]>iul 
of  ltiiMtf<lou,  balfapint  of  solution  of  india-rubber  (price  2a.  per  gallon).  DiasolTewlth  genii- 
heat  (it  ia  very  inflonunablA),  and  rub  on  the  boots.  This  vrill  last  for  fivo  or  h\x  inontba  ;  but 
it  b  well  to  renew  it  every  thrve  months.  At  a  amall  expense  the  boobt  of  a  whole  regini«nt 
could  be  thus  made  Impenneable  to  wet. 

t  Cloth  may  be  made  waterproof  by  the  rollowing  ainiplo  pUn  :—Make  a  weak  solution  of 
H^ae,  and  while  it  it  hot  add  alum  in  the  proportion  of  one  ounce  to  two  quarts ;  M  soon  H  the 
alum  is  dissolve*!,  niid  v»-hile  the  solution  is  Lot,  brasli  it  well  over  the  lorfsoe  of  the  dolh  and 
then  dry.  It  1a  said  that  the  addition  of  two  drachms  of  sulphate  of  copiur  i»  an  improve- 
meot.  Extreme  heat  destroys  the  walerfiroof  quality,  so  it  Is  poMiblo  that  this  nuy  not  do 
for  India.  SoiuetiiuM  ruitive  products  in  India  will  malce  cloth  waterproof.  This  is  the  case 
with  the  wood  oil,  or  Tltietsie  of  Burmah.  When  I  wa.i  nerving  in  Buruiah  I  mode  many  ex- 
peiiments  with  this  mmtjos  lubstonce,  rmI  found  that  commnu  Aiiiericao  drill  could  be  made 
quite  waterproof  with  it 


■     CHAPTER  XrV. 

WEIGKTS  OF  THE  ARTICLES  OF  DRESS  AND  OF  THE 
ACCOUTREMENTS,  AND  ON  THE  MODES  OF  CARRY- 
ING THE  WEIGHTS. 

SECTION   I. 

WEIGHTS. 

The  ibllo\riag  tjiMes  giro  the  weighta  of  all  the  jirticles  used  by  the  Heavy 
Cavalry  (except  the  (Jimrls),  the  Laiicere,  and  tlie  Hiiasars  ;*  oinl  the  weights 
i>f  the  articles  usod  hy  the  Liifiintry  of  the  Line.  The  weights  carried  bj'  the 
Artillery  are  much  the  same  as  thoae  of  the  Cavalry.  The  weights  of  tho 
helnif'ts  and  jftckbootiiof  tlio  Lifn  and  Horse  (itiarda  havo  been  abeady  men- 
tioneit.  The  cuirass  weighs  10  lb  12  oz. ;  it  rests  a  little  on  the  sacrum  and 
hiji,  and  in  tliat  way  is  more  easily  bomo  by  the  man.  With  these  excep- 
tions, the  weights  may  be  considered  nearly  the  same  as  those  of  the  heavy 
dragtwria. 

CAVAi.ny. 

The  weight  of  the  aecontrnmonts  oiid  equipment  is  in  grojit  i«irt  carried  by 
the  horse.  The  eluak,  when  not  worn,  is  cjurietl  in  a  roll  over  the  shoulder, 
or  sometimes  rountl  the  neck,  or  in  front  on  the  lion^e. 

Weights  of  Drese^  Etjuijmnmh,  Amw,  tiiid  Hirrst:  Apimnlme^iU  of  Hie  PrivaU 
Sohifer  in  the  hth  Drfi/joon  Guards  (1863). 


Drc^ 

oti  th^  person. 

!b 

oz. 

lb 

nz. 

Helmet, 

.     2 

7 

Shirt    . 

.     0 

10 

Tunir, 

.     3 

2 

Sockf*,  . 

.     0 

4 

leather  overalls, 

.     3 

6 

Cloak,  . 

.     7 

0 

BooUt  and  spurs. 

.     3 

11 

Cape,    .         . 

,     2 

6 

Gauntlets,     . 

.     1 

0 

, 



Total, 


23  U 


Saddlery, 


tb    oz. 


Sftddlo-trc43,  seat,  and  flaps, 113 

One  pair  pannela, 

Girt]»,  girth-stay,  and  pair  of  lacing  thongs, 


*  For  those  vijffrfat^  I  have  to  tliouk  I>r  FylTe,  5th  Dragoon  Oiumlii ;  T>r  Innen,  ]6ih  LAD(^!ni 
iumI  Dr  Fnwor.  10th  lIuKAAni. 
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Saddlery — continued. 

lb 

Stirrup  irons  and  leathers, 3 

Crupper, 0 

Breast-plate  and  neck-strap, 1 

Surcingle, 0 

The  set  of  baggage-straps  to  fasten  valise,  0 
One  pair  of  wallets  and  straps,  packed,                       .7 

One  cloak-strap, 0 

One  pair  of  horse-shoes  and  cases,  packed,                  .  5 

One  pair  horse-shoe  straps, 0 

Carbine,  bucket,  and  strap, 0 

Carbine  stay-strap, 0 


Total, 


tb    02. 


Bridle, 2  lOJ 


Bridoon  and  reins 
Head-collar, 
Collar-chain, 
Horse-log, 


1  3 

1  4A 

1  11 

1  5; 


Total, 


37  12} 


8     2f 


45  15i 


Horse  AppoinivienU. 

m 

Shabraque, 4 

8heepskin, 5 

Nuninah,*       ........  2 

Valise,  packed  with  kit, 14 

Corn-sack, 1 

Corn-bag,         ........  0 

Total, — 


30  ^ 


Arms  and  Accoutrements. 

tb   oz. 

^less-tin  and  strap, 1     0:  ^ 

Cloak  and  cape, .  10    0 

Carbine, 6     8 

Sword-blade, 2     8; 

Sword  scabbard,  .21 

Waist-belt,  with  long  and  short  carriage,  .         .         .     0  13 
Sword-billets  (i.e.,  straps  fastening  sword  to  scabbard),   0     3 

Sword-knob, 0     1 

Pouch-box — 10  rounds  and  caps,       .  .     1   15 

Pouch-belt,  swivel,  and  cap-pocket,  .  .     1   10 

Havresac,         .  :     0     8 

Water-bottle  and  strap,    .  .111 

Total, 

Weight  of  all  equipments,  129  lb  10|  oz. ;  total  weight  of  dra- 
goon (153  lb)t  and  all  equipments,  282  lb  10  J  oz. 


29     ^ 


*  A  thick  felt  pad  placed  under  the  saddle. 

t  Tlie  wei^t  u  aMtinied  to  equal  that  of  the  men  of  the  10th  Hussani. 
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~^ 

•m 
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^^K            WeifffU  of  Men's  Clothes,  AV«**anV*,  ^c,  lOM  Itoi/al  lIusAors  (1«G3).            | 

^^^H 

n> 

OE. 

No.               Articles. 

lb 

oa. 

^^H       I 

^ 

^4 

Bn)u;.'ht  forward. 

32 

13i 

^^^B           1  Bufll^,  plnme,  and  lineit,      1 
^^^H            1  Pair  leather  OTemlLe  and  }     ^ 

13| 

2  Pairs  druwera,  ffvch  13|  ox.   1 

^>l 

6 

2     „     glorea,  each  "^  oz. 

0 

14? 

^^M                  Btnips,     . 

(    " 

3     „     worsted  .«ockf».  eafh 

!o 

131 

^^^H            1   Pair  ctotb  do.  do., 

2 

I5j 

4|  oz. 

^^^H             1    Suhle-jucket, 

1 

Or  3  „    cotton  Booka,  each 

0 

7 

^^^H           I   Forti^'e-cap, 

t> 

5 

2J  07. 

^^m           i  VulUe, 

2 

7 

1  Brass  paste, 

0 

^ 

^^^H            I  Clunk.  :>  tb  8J  UE. ;  cupe 

'*     7 

Uh 

I   Uold-nll,     . 

0 

4 

^^H                    2\hfiiiz„ 

i     ' 

1    Ilorse-i-ubber, 

0 

n 

^^^H                Pair  buoU, 

3 

*U 

1   Knife,  fork  and  spoon, 

n 

4i 

^^M 

0 

^i 

I   Pipe-clay  and  aponge. 

0 

2 

^^^H                     Ui^'Klow^, 

3 

8 

1  Razor, 

u 

n 

^^^^B            I  Stable-ba;;, 

I) 

6 

3  Shirts,  each  lOjoK.,     . 

2 

^^^H           1   Pair  braCL'd, 

t) 

3 

1  Button  hnuu, 

0 

1 

^^^H           1  Button-brush, 

0 

I 

1  Stock, 

0 

I 

^^H           1  Cloth 

0 

3 

2  Towels,  7J  oi  each, 

0 

I5i 

^^1           1  Hair          ,. 

0 

2 

1  Stable  trousers, 

1 

5 

^^M          I  Brwdi 

I) 

2 

1   Tumscrew, 

0 

OA 

^^H           1  Luce          „ 

0 

1 

2  FUnnel  jacket«,  each  1 1  oa.  1 

»      ■ 

^^H           1  ShaTing     „ 

(1 

1 

I  Oil-tin, 

0 

»i    ^1 

^^m           1  ShcK^                    ^old), 

0 

9 

I   Pair  foot-straps, 

0 

05  ^B 

^^^H            1  Tin  Mitckin^, 

0 

4 

1    Mess-iin  and  strap, 

I 

^1        ■ 

^^^^K           1    Huir-cotub, 
^^^^^_                    Can^  forwnrd, 

0 

0 

\ 

1   Account-book,     . 

1> 

''        1 

32 

i:ji 

4ti 

J 

^^^P 

n/  Sfuidlery,  10/A  /^>yrt/  Ilimars. 

■ 

V                                        Article*. 

tb 

02.                               Articleii. 

ft 

tit. 

H               Saddle-tree, 

(! 

*H 

Brought  forward. 

50 

^l 

^m 

1 

i\k 

Numnal), 

2 

11 

■                Pair  tlaps. 

a 

H 

i  'om-«ftck, 

1 

III 

H                     ,,     pAnnc^ 

4 

t\ 

No8e-baj5, 

1 

li 

■                Oirtb-tiib, 

0 

Horse-brush,  . 

0 

11 

■                Girtli-teathiT, 

I 

\l 

Currycomb,     . 

0 

n 

H               Stirrup-UYMis, 

1 

uj 

3 

Sponge^ 

0 

2 

H                            leathers, 

1 

Hoof-picker.   . 

0 

1 

H                Cnipper, 

0 

uX 

Sciasors, 

1) 

3 

H                Breadtplatc, 

I 

-*! 

Horse-log, 

J 

34 

H                Surcingle, 

0 

15 

Havreaac, 

l> 

9 

^M                Set  of  ba^^a;;e-stru{Mt, 

f> 

9 

Carbine, 

4 

0 

H                         cloak  fftrap)^, 

0 

9 

Pouch-belt,  lOojt.   .         .  ] 

H                Pair  wallets 

I 

14 

■ 

Pouch,  1 7  oz. 

H                Pair  Rhoe-cases  and  mtmps. 

1 

4~ 

Cnp-pocket,  3  ot    . 

3 

H 

H                 4  Horse-shoea  and  naiU, 

4 

9 

Ammunition,  cap-tin,  and 

H                New  carbine  bucket, 

2 

13i 

worm,  151  ot 
Waiat-belt,fi£c.,  1  lb  l  or.' 

^H 

H                Bridle-bit  and  heiid-stiUI, 

2 

2 

^B 

■                Bridoou-bit  and  rein^, 

I 

2 

Sabretaah  and  slinj^,  1  lb  r 

„ 

'W 

H                Curb- chain. 

u 

3 

[ 

Sjot.                              ( 

/ 

H                Bit  rviiut,    . 
H                 Head-otdliir, 

I 

10 

Hi 

\ 

Sword,  4  lb  10  ojt   .           ] 

1 

; 

H                Collitr-chati), 

I 

12 

■ 

76 

1 

H                8be«pakin, 
■                Slmhraque, 

4 
4 

4 

Weight  of  efpiipmcnts. 

124 

'  1 

^t^^ 

Total  weight  of  Husaar*    j 

277 

'  1 

^^^L                           Carry  forward, 

511 

4 

I 

with  all  hisMjuipmentd,  | 

^^^H         *  Avern^v  weight  of  men  of] 

Otfa  Hiiman 

■ 

^"^t  =  1M  ft  2  OK. ;  avera^  hcl^Eht,  5  fMt  7)  In.         I 

EQUIPMKNTB. 


.185 


Weight  0/  IGM  Luncer'f  Equipment  (1863). 


DoBCriiHiou. 

lb 

OS. 

CU)TlIiNO. 

Lancer  cap,  Un«s,  &c. 
(oomplele), 

t' 

2* 

Unbooted  ovemlL,      . 

2 

12 

Booted  do., 

3 

12^ 

Tunic, 

9 

nt 

Boota, 

3 

& 

Ancle  boots, 

S 

10 

Spun, 
Gloveg,      . 

0 
0 

it 

Cloak, 

7 

7 

Cape.         .        .        . 

s 

0 

NECESSARIES. 

Stable  bog, 

0 

H 

Blticking  and  tin, 
Oil  boldes  and  oil,      . 

0 

9 

0 

3| 

Pair  braccit, 

0 

4 

Box  of  bnuB  paste.     . 

0 

3 

Brush,  bratn. 

0 

2 

„    clothea. 

0 

3 

„    hair. 

0 

3 

„    lace, 

0 

1 

„    ahftving,    . 

0 

1 

„    shoe  polishing, 

0 

4 

„    bUckiu^^  . 

0 

2 

Fon4{e-cap  mid  strap, 
HatJMxmib, 

0 

4 

0 

0 

Pair  ootton  drawcn, 

0 

15 

Girdle,       . 

0 

5 

Pair  gauntlets,   . 

0 

10 

Under  jacket,     . 

s 

^ 

Knife  and  fork. 

0 

3 

8poon, 
Hold-all,    . 

0 
0 

2 
2 

Razor  and  case, 

0 

2 

Howe-rubber,    . 

0 

10 

Cotton  ahirU,     . 

3 

1 

lb   us. 


27     8i 


Cany  forward,    11     lOj    27     8J 


D«atTiptIou.                 tb  ox.     It> 

Brought  forward,    11  10}    2' 

Piece  of  fl4>iip,     .        .0  2  ; 

Woollen  SOCKS,  .         .     0  14i  r 

Pipeclay  and  sponge,      0  0 

Button  braes  (aeauer),    0  V 
Stock,         .                 .01 

Meea-tin  and  strap,    .    0  14  r 

ToweU,      ...     1  0 

Linen  stable-trousers,      0  14| 

Valise  and  straps,       .     2  16 

Flannel  waistcoats,          1  12 

Plume  case,        .         .0  H 


ARMS. 

Sword  and  ncabbard,  .  4 
Lani*o  uiid  Hug,  .  .  4 
Pistol,  ...  3 
Pouch  and  l>elt(complct4;}  1 
Sword-belts,       ,  1 

Cleaning-rod,  pistol,  .     0 

SADDLERY. 

Saddle  and  bridle,      .  32 

CollftT-chain,  .     2 

Horse-log,  1 

Horse-bag,  .         .     1 

Sponge,  .     U 

Scissors,     .  .0 

Hor^-brush,  .             0 

Cuny-comb,  .        .    0 

Shabmque,  .         .     3 

t?hee|>8kin,  .         .     5 

Nunmah,  .     2 

Com  sack,  .  1 
Hoof  pick  and  lumBcrcw  O 


lU  Rounds  ball  amraimition. 

Total  weight  of  equipment, 
Including  man  (153  lb), 


RA 


0. 

2, 

12 

2 


9 
3 

St 

2 

III 

13 
0 

13^ 
13 

li 


20     !»] 


14  lOj 


ri2     Rl 

0  u4 


115 
268 


Infantry. 

The  articles  of  dress  and  equipment  may  bo  divided  into  those  the  man 
carries  and  those  carried  for  him.  In  marches  the  soldier  now  only  carries 
what  is  called  the  field  or  Lord  Ilftrdiiige's  kit ;  other  articles  which  formed 
part  of  the  full  kit  aro  ]>laced  in  a  squad  bag  (of  which  there  an)  four  to  each 
company),  and  are  carried  for  him.  The  articles  of  the  field  kit  are  1  or  2 
cotton  shirts  (10  ounces  each =20  ounces),  a  pair  of  serge  or  cloth  tn:)UBerB 
(23  to  32  ounces),  a  pair  of  socks  (4  oimces),  tnwel  {f^  minces),  hoots  (43 
ounces^,  forage  cap  (4  to  5  ounces),  hold-all  with  knilo,  fork,  and  spoon  (2^ 
ounces),  2  brashes  (6  ounces),  tin  of  blacking  (6^  oimces). 

2  b 


$il» 


OP  DRE33  ANI>  ACX:OUTRE3CENT3. 


lyii^yto  entrried  by  the  Infantry  Soldier  at  Uome. 


tb  ot. 


lb      OIL 


Th»  dol]^  ht  staads  in  (including  shako),  from  9 
F&aU  kil  in  pikdc,  .... 

QreOoMl. 

Ref^oktion  puck  and  etrape,   . 

iVvis-belt,  waist-belt,  pouch,  frog»  ball-bag. 

Uavresac, 


Canteen,* 

Kitlo  and  sling,      .... 

Bayonet  and  scabbard. 

Ammunition,  60  rounds  and  75  cap8,+ 


In  the  field : — 

Water-bottle  and  water, 

Blanket, 

Three  days'  provisionB,  . 


■om  9 

12 

to 

10 

11 

.»     7 

9 

»» 

8 

0 

„      4 

S 

>t 

5 

0 

„      4 

0 

tt 

4 

0 

»     3 

14 

t» 

4 

0 

.      0 

8 

It 

0 

8 

29 

13 

)» 

32 

3 

M            1 

5 

11 

1 

5 

.     9 

4 

ti 

9 

7f 

M           0 

ui 

») 

1 

0 

,.     5 

s 

5 

17 

8i 

IC 

15f 

5 

.,     3 

0 

j» 

2 

0 

„     3 

0 

»> 

5 

0 

„     6 

0 

11 

G 

0 

11 

0 

13 

0 

ry  Sohh'er. 

lowest. 

Highest. 

lb 

oz. 

lb 

ox. 

Total  weight  carried  by  the  Infantry  SohU'et. 


Clothes,  uecenBaries,  and  accoutrements,  from  29  13    to    32     3 
Arniariicnt,  ......      16  15J  „     17     5 

Field  neceaaaries,         .         .         .         ,         „      1 1     0     „     1 3     0 


Grand  Total, 


57  I2f 


62     8 


The  mean  of  the  two  is  a  trifle  over  60  Ih,  and  this  may  be  conaidored  the 
avunkge  weight  carried  by  the  foot  soldier  of  the  line. 

Wei^M  of  a  Iiijfejnan*s  Kit^  Clothing^  and  AppointTnentSj  with 
20  roufuU  of  Ammaniiion  (1860). 

Tb  oju 

Rifle  with  aling, 8  12 

8woni  and  scabbard,  2     4^ 

Kit  complete,  ,18     3 

(Jreatcoat, 4     6 

Carry  forward,         .       33     0^ 


*  A  new  oanteon  latiUy  ifiauetl  wvigha  1  tb  7  ox,  ;  it  is  much  stronger  luwl  better  thui  tlw  »M 

'lapjxtKTR  lb«l  the  weight  uf  tiowder  iuvAch  cartrulge  varief  fnim  «70  to  72'6Kr*»n*;  ^"" 
■uo  ^-nries  in  UiiclunsB.  so  that  the  wvigbt  of  the  nminnnitioD  in  unt  nlways  ific  wime. 
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Weight  of  a  Rifleman's  KU^  ^c. — continued. 

lb    oz. 

Brought  forward.                 .  33     9J 

Accoutrements, 4     1 

Regimental  clothing  complete,*  9     2| 

Without  ammunition,    .         .         .                          .  46  12} 

20  rounds  of  ball  cartridge, 1  14 

Total, 48  lOf 


It  may  be  interesting  to  give  the  weights  carried  by  the  French  infantry 
soldier  in  1857.  The  clotlmig  of  the  French  army  is,  however,  being  altered, 
and  varies  in  different  regiments,  so  that  the  following  table  is  pq^haps  not 
now  perfectly  correct : — 


Equipment  of  the  French  Infantry  Soldier  (in  1857).t 


Weight. 

Weight. 
English  mea- 

Totol in  lb 

Name. 

French  mea- 

avoir, and 

sure. 

sure. 

lOths  of  a  tb. 

lb.  avoir,  and 

KUogrammes. 

lOtha  of  a  tb. 

1  Greatcoat,    . 

2-150 

4-73 

1  Tunic, 

1-400 

308 

6 

1  Waistcoat,  . 

•850 

1-87 

s . 

1  Pair  trousers  (sometimes  2), 

■720 

1-58 

15-448 

o 

1  Cap,    .         .        .         . 

•220 

484 

1  Shako, 

•665 

146 

Epaulettes, 

•120 

-264 

.  I  Bag,    . 

•900 

1-98 

Pouch, 

•870 

1-914 

S 

Pouch-belt,  . 

Gun  strap,    . 

•370 
•80 

-814 
-176 

3-718 

Sabre  belt,  . 

1  Gun    and     bayonet    (the ) 
new    fiiflil     weighs     4*5 1 
kiL),          .         .         .     j 

•370 

■814 

4^580 

10-08 

5- 

^  Sword, 

1-331 

2-93 

Case  for  arms. 
Ball  screw. 

•100 
■025 

■22 
•055 

19017 

"  Monte-ressort," 

•110 

-232 

Bayonet  sheath,    . 

-050 

•11 

Hache  de  campement, 

I- 

2-2 

2  Packets  of  15  cartridges 

each, 

1-450 

319 

*  Cap,  tunic,  trousers,  boots,  and  leather  l^giiip). 
+  Rossignol,  "  Hygiene  Pub. ;"  and  Boudin,  p.  2tW. 


*iB*^ 
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1 

Equipment  of  tfte  Freihdi  Lifantnj  Soldier  {in  1857) — continued. 

1 

Wpiffht 
French  idm- 

Weight          Total  in  lb 

Name. 

English  men-         avuir.  and 

sore. 

tfura. 

lOtbs  of  a  lb. 

KUofcrimmefl. 

lb  avoir,  uui 

lOUlSof  nit;. 

3  Sliirts,  550  grammes  each, 

1-650 

3-6300  ■ 

2  Collars,  30  jfnimiiies,     . 

•060 

•1320 

!   Pftir  Kvitlier  gaiU^rs, 

•380 

•8360 

1   Pair  cluth        do., 

•220 

-4840 

2  I'airs  shoes,  690  grammofl, 

1-380 

3-0360 

1   Piur  drawers, 

•440 

'9G80 

2  Pairs  gloves,  25  grammes, 

•050 

■1100 

2  Caps,              45       do.. 

'090 

■19S(> 

§ 

1  Pouch  cover. 

•070 

■1540 

1   Memonmdum  book. 

■030 

■0G6O 

1   Tiuiic  rase, 

■120 

'2640 

^ 
^ 

SJiako  cover, 
1   Pompon, 

•100 

•050 

-2200 
•1100 

14-53 

Case  for  razors,  &c., 

■070 

■1540 

1  Musette,       . 

•140 

'3080 

1   Fusil  stop,  , 
1   Epiiiglette,  . 
1  Pair  braces, 
1  Pair  buckles, 
1   llavresac,     . 
1   U'lr^'e  strap, 

3  Sruull    ruxnid    planchettea  \ 
for  tunic  catie,   .         .       i 

•020 
•008 
■090 
•012 
M33 
'120 

•100 

•0440 
'01 7G 
'1980 
•0264 
2-4926 
■J640 

'2200 

1       ^iTiyi    vki'turl 

.07«t 

•G050 

Total, 

52*713 

To  this  weight  must  be  added  : — 

tb 

^H                Pack 

4-73              1 

^^H                Blanket 

3-5               ■ 

^^^1                8bare  of  fente  fVahrii* — about, 

.     .     .          ^m 

^^^1               Water-bottle  and  water, 

.     .     .           ^M 

^^^B               RatioDJB  for  three  days,** 

,        .         .         6           "^ 

19^25             1 

^^^^r                    Grand  total,                           71  '96  A  avoir,  (say  72  lb).                         ■ 

^^^■^            Since  tliis  lime  tlio  shako  Iiaa  been  made  lighte 

: ;  the  dress  has  also  been  a       1 

H^              little  altered,  and  some  of  the  Btiuipinent  is  not 

taken  in  the  time  of  war.       1 

H              The  weight  is  probably,  therefore,  diminbhed  at 

present  in  time  of  war  to 

fttwut  60  to  65  lb  avoir. 

*  The  PreDch  BoUtivr.  however,  o(t«n  cnrrics  u  much  m  13  lb  wriirht  of  nitioD*.  — Ronigiiol 

^^^           Hj^ffiiHe  MiiUaire,  p.  2«7. 

d 
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SECTION  II. 

CARRIAGE  OF  THE  ^VEIGHTS  BORNE  BY  THE  SOLDIER. 

The  weights  of  tho  articles  borne  by  the  cavalry  soldier  are  of  less  conee- 
rjuence  tban  in  the  case  of  the  inlantry,  since  tho  horse  really  camea  them. 
At  the  mme  time,  the  efficiency  of  the  horee  is  greatly  lessenuil  by  over- 
weighting him,  ami  no  one  can  lixjk  througli  the  tablea  just  given  witliout 
wishing  tlmt  militiiry  officers  would  ayain  turn  their  attention  to  this  subject, 

d  8ee  whi'tlier  the  great  weight  which  even  the  light-cavalry  man  and  liorae 
^carries  could  not  be  lessoned  without  iiy'ury  to  efficiency. 

In  the  infantry  it  is  of  the  greatest  moment  to  lessen  tlie  weight  carried  to 
tho  utmost,  esjwcially  in  these  (Liys  of  rapid  and  sudden  movements.  A  cer- 
tain load  must  be  carried  by  tlie  soldier^  as  for  example — 

1.  Riflo  and  bayonet. 

2.  Ammunition  ^  =  1  '47  ounces  avoir,  for  each  round). 

3.  Pack  and  HeM  kit. 

4.  Greatcoat  and  blanket. 

5.  Canteen,  water-bottle,  havresac,  and  provisionfi. 

If,  in  addition,  the  plan  of  giving  him  a  portion  of  a  shelter-tent  is  adopted, 
he  will  have  this  (-  2i  lb  to  .lib)  in  addition.  Besides,  he  may  have  also 
to  carry  enlrcuching  tools,  and  probably  the  conditions  of  mmieni  warfare  will 
make  this  always  necessary.  No  great  marches  have  ever  boon  mnde.  by  men 
80  loaded  ;  in  the  most  rapid  marches  the  men  have  merely  carried  thuiranus, 
ammunition,  provisions,  and  a  blanket.  It  has  therefore  been  propnaw!  to 
let  the  men  have  no  kit  on  active  tield-scrvice,  but  however  expedient  it  may 
bo  to  put  aside  the  kit  and  pack  during  verj'  rapid  and  forced  umrches,  a 
soldier  could  not  manage  during  a  whole  campaign  without  his  kit.*  The 
great  jwint  must  be,  not  to  deprive  him  uf  his  comibrt,  but  to  umke  his  weights 
,as  easy  to  him  as  they  can  be,  and  not  to  oblige  him  to  carry  u  single  ounc« 
more  than  is  aV>Hohitely  necessary.  **  Force  uimec<;ssarily  expended  is  force 
lost"  (Ranald  Martin). 

Weights  are  most  easily  borne  when  the  following  pointfi  are  attended  to  : — 

1.  They  must  lie  as  near  the  centre  of  gravity  as  |>osfiible.  In  the  upright 
position  the  centre  of  gravity  is  between  the  pelvin  and  tho  centre  of  the  body, 
usually  midway  between  the  nrabilicufi  and  pubis,  but  varying  of  counse  witli  tlie 
p<t8ition  of  the  body  ;  a  line  pwlonged  {aj  the  ground  passes  througl»  the  astra- 
galus just  in  front  of  the  os  caleis.  Hencu  weights  carried  on  the  bead  or 
top  of  tho  flhouhler,  or  which  can  l)e  thrown  towartls  the  centre  of  the  hip 
bones,  are  carried  most  easily,  being  directly  over  the  line  of  centre  of  gravity. 
When  a  weight  is  carried  away  from  this  line  the  centre  of  gravity  in  dis- 
placed, and,  in  proportion  to  the  added  weight,  occupies  a  point  more  or  less 
distant  from  the  UHual  Htte,  until,  jH'rhapti,  it  is  so  far  removed  from  this  that 
a  line  prolonged  downwards  falls  beyond  the  feet;  the  man  then  falls,  sinless, 
by  bentliiig  his  body  and  briiiguig  the  adtled  weight  nraror  the  centre,  he 
k<4ep  thn  line  well  within  the  spare  which  his  feet  cover. 

In  the  distribution  of  weights,  then,  the  ttrst  rule  is  to  keep  the  weight  near 
to  tho  centre ;  hence  the  common  motle  of  carrying  the  soldier'n  greal^Mat, 
viz.,  on  the  back  of  the  kna])sack,  \a  a  mistake,  ast  it  puts  on  weight  at  the 
greatest  jKissiblc  distance  &om  the  centre  of  gravity. 


*  '"nrnvftrafirathingM/'iuirfl  NapolAon,  ''thtisoklierahould  never  bp  witbaut  liU  Qrelock, 
hU  funmiinitiaii,  liui  knanHArk,  h'n*  pmvijiion*  for  nt  least  four  dsyt,  nntl  lii*  fntrem'liing  tools. 
Hu  biiHiMuu^k  may  be  riMluced  to  tha  KmnllKt  nonjble  «!»,  Init  toe  M>Mi(-r  thoulil  always  have 
it  with  him."— Ranaltl  Mortin'fl  hiftumrf  of  Trojncat  VfimaUn.  p.  213. 
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K5K^ 


mo 


WEIGHTS  OF  DRESS  AND  ACCOUTUEMKNTS. 


2.  The  weights  must  in  nn  case  oomprcsB  the  lungs,  or  in  auy  way  iuterfcrp 
with  tlie  respirat«:»rv  movemenle,  or  the  eliininatiun  of  carbonic  aoid  (see 
ExKKCiSE,  j)age  338),  ur  liiiider  thti  tnmsnuaaion  of  IjIikkI  tliroiigli  the  lungH, 
or  render  tlitiicult  the  action  of  thf  hvari. 

3.  No  important  iuubcIus,  vessels,  or  nerves  fihould  be  pressed  upon.  Tliis 
is  8i.'lf-evideut ;  an  cxaniplo  may  bo  taken  from  the  prt'sent  j»aok,  the  arm- 
HtrupH  of  which  so  press  on  the  axillary  nerves  and  vfins  as  to  cause  numbness, 
and  ofU'ii  swelling  of  the  han(!t^,  whteh  I  liavo  Icnown  last  for  twenty-five  hours. 

4.  The  weights  should  be  distributed  as  much  as  possible  over  several  parts 
of  the  body. 

If  we  consider  the  meaaa  made  uao  of  by  those  who  carrj'  j^reat  weights,  W4j 
find  the  foUuwinj,'  points  selected  for  bearing  the  weights  : — 

1.  The  top  of  the  head.  The  cause  of  this  is  obvious ;  the  weight  is  coni- 
jileteily  in  the  line  of  centre  of  gravity,  and  in  movement  is  kept  balance*! 
over  it.    Of  course^  however,  very  great  weights  cAunot  bo  carried  in  tliis  way. 

2.  The  tops  of  the  scapulir-.  just  over  the  supra-apinous  ftjssa  and  ridge.  At 
this  point  the  weiglit  in  well  over  the  centre  of  gravity,  and  it  is  also  diffused 
over  a  largo  surface  ol'  the  rilis  by  tl»e  pressure  on  tlie  se^ipula. 

3.  Tlie  hi])  bones  and  Baerum.  Here,  also,  the  weight  is  near  the  centre  of 
gravity,  and  is  home  by  the  strong  bony  arch  of  the  hips,  tlm  strongest  part 
of  the  botly.* 

In  addition,  great  use  is  always  made  by  those  who  carry  great  weights  of 
the  system  of  balance.  The  packman  of  England  usotl  to  carr}'  from  -tO  lb 
to  t'VL'n  fiO  lb  easily  thiiiy  miles  a-day  by  taking  the  top  of  the  sca]>ula  for  the 
fixed  jioiiit,  and  having  Uulf  tlie  weight  in  front  of  the  chest  and  half  behind. 
In  this  way  he  still  brought  the  weight  over  the  centre  of  gravity.  The  same 
lM)iTit,  and  an  analogous  system  of  balance,  is  used  by  the  milkmaiil,  who 
cnn  earr\'  more  weight  for  a  greater  distiuice  than  the  strongest  guardsman 
eijuipped  with  tlie  militJiry  accoutri'Tueiits  and  pack. 

Tlu'se  points  nnist  guitlo  ns  in  arranging  tho  weights  carriexl  by  the  soldier. 
Tlu'  wi'iglit  (in  the  bend  is,  of  conrse,  out  of  the  question.  AVe  have,  then,  the 
scapula',  th(?  hip,  and  the  principle  of  balance,  to  take  into  conside ration. t 


Sub-Skction  I. — The  Rifle  ahh  Bayonet. 

The  riBe  is,  of  coutbg,  carried  in  the  hand,  or  im  the  shoulder  by  the  sling. 
Colonel  Carter  has  attixed  a  button  to  one  of  his  bolts,  by  means  of  which  the 
rifle  con  b*!  slung  U*  the  shoulder-strap,  and  the  arms  be  quit^  relieved.  Tliia 
is  a  very  good  contrivance. 

•  The  ffirls  tiigagcd  in  some  of  the  work.s  in  Comwdll  carry  immense  l«ps  or  hamjien  of  amHl 
up  Htcfp  Iiilla  h)-  n-rtting  the  lower  part  of  the  t>ack  on  the  hip  and  sni-rum,  and  the  upptir  purl 
cm  the  xrnpula.  Ti  is  the  Muitj  poHitioa  u  that  taken  by  the  Torktsh  pnrtcrs,  who  will  carry 
6(H]  and  8O0  n>  Honic  diKtanoe ;  they  also  MHoetimu  hAVo  a  band  round  the  forcbt^ad  fasteneil 
to  Iho  top  (if  the  wvight. 

Thi*  Royal  Snnit.iry  Comminsion  ofl857  did  not  neglect  thia  snhiecl,  but  examined  wit- 
is  nnd  madt  wu|;g*-..*tiomi.     Among  othen,  they  odviwd  a  fall  trial  of  Benington'i  knap- 

;k,  which  lia<l  b<>i<n  invented  many  ye&m  before.  Nothing,  however,  was  done,  but  .several 
gentlemen  -Colonel  O'Ualloran  and  Lieatenant'Colonel  Carter,  in  narticnUr— turned  their  atten- 
tion tn  this  point,  an(UriJil»iwt>rc  luodc  of  thi:ir  respective  nackai.  In  1841 1  and  1862  the  Profe«toi-s 
of  the  Anny  Tkledicul  School,  nnd  Mnjnr  Deahon  of  the  2d  Depot  Battalion,  an  officer  who  baa 
paid  gnsut  .ittt-ution  to  the  health  and  comfort  of  the  soldier,  drew  up  Home  report*  on  the 
iiocoatrenii'Ut«  of  the  aoldicr  for  Major-QeDeral  Kvre,  who  is  much  interested  in  this  imptirtant 
question.  Hajor-dcneral  Eyre  ordered  many  trinfs  to  be  made  at  Ctiathnm  with  iliffeirnt  kimln 
Af  knupaaclcs  and  accoutrenifnts,  and  bniufiht  the  matter  again  before  the  Oovemnieot.  In 
18$4.  Prufoasor  Maclean  of  thi.*  Army  Medical  SrhiH>1  delivered  a  lecturi!  on  "The  Inilnrii'--'  of 
the  Praaenl  Knaitsnck  nnd  Arcnutraroents  on  the  Hmlth  nf  the  Infantry  Hnldii-r,''  at  thi'  Hny&t 
United  Servioe  Innlilntinn.  which  liaa  been  ptibliithed  in  tht*  .fonmalof  the  lii«>tittitinn(vo|.  viii.t 
I  have  made  nue  of  all  these  documeuU. 
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The  bayonet  is  carried  by  all  iiatiuna  either  by  a  waist  or  hip  bolt.  For- 
merly in  the  British  array  it  was  carried  by  a  cro8s-b<iIt  nmning  over  the 
right  shoulder,  aud  cro&siiig  the  che^t  to  the  Mt  hip.  This  watt  moHt  oppren- 
aive,  as  there  was  anothur  cross-belt  over  tho  othor  ahoulihv  at  the  saniB  tinte, 
and  the  two  crossed  on  the  sternum,  and  prevented  entirtily  thu  adviinciuf^  move- 
ment of  the  ribs. 

Sub-Skction  IL — The  AMUumnon. 

At  present  the  English  soldier  carries  sixty  rounds  in  a  pouch  on  the  right 
»idf,  suspended  by  a  belt  over  the  left  shouMer,  and  crossing  the  IrtJiit  of  tlie 
chest  Tho  belt  crneaing  the  choet,  and  rendered  tense  by  the  9  lb  weight  at 
the  end,  imjMxles  both  the  antero-posterior  and  hiUtral  movements,  and  is 
most  oppressive.  Thu  pouch  hangs  loose,  and  knocks  against  the  liip  in 
running.  The  whole  contrivance  is  wrong  in  principle  and  clumsy,  as  the 
man  has  to  put  his  hand  behind  f<^r  his  ammunition,  and  <lrops  much  of  it. 
Some  new  accoutrements  were  at  one  time  issued  for  tho  Jiifles,*  which  are 
iiilinitely  Iwtter.  There  are  three  pouches — two  in  front,  at  oadi  side,  and 
one  behind,  in  the  centre.  A  stmp  mns  up  from  tho  oiio  in  the  centre  of  the 
back  to  the  top  of  the  space  between  the  shoulders ;  then  divides,  and,  pass- 
ing over  each  shoulder,  runs  clown  to  tho  two  pouches  in  front.  Thus  there 
is  no  cross-belt  or  compression  of  the  chest ;  the  pouches  all  balance  each 
other,  and  two-thirds  of  the  amrauiiition  are  in  front,  su  that  there  is  great 
facility  in  loatling.  It  is  probable  that  nothing  will  be  found  better  than 
this.  A  War  Office  Committee,  of  which  General  £yre  is  president,  have 
adopted  this  plan,  with  a  slight  modification  :  tho  pouches  are  placed  on  a  hip- 
l>elt ;  the  two  in  front  cany  tiftecn  roujida  each ;  the  one  at  the  back  thirty  ; 
tliey  thus  exactly  balance  each  other. 

The  French  carry  the  pouch  on  tho  waist-belt,  but  it  holds  only  forty  of  our 
ri)uud«i  The  Prussians  carry  two  pouches  in  front,  containing  fifteen  rounds 
each,  attached  to  and  balancing  the  pack.  When  the  pack  is  not  worn,  they 
are  carried  solely  by  the  waisUbelt.  Tho  American  Federals,  at  the  latter 
end  of  the  civil  war,  carried  all  the  amni\mition  in  a  single  pouch  in  front. 
Colontl  O'Halloran,  in  his  adaptation  of  Berrington's  pack,  places  the  pouch 
behind  on  a  liip-belt;  it  holds  sixty  roundfi.f  Colonel  Carter  hangs  his 
pouch  on  tho  right  side  behind,  and  supports  it  by  a  strap,  which  runs  up  and 
is  altiichwl  to  two  shimlder-straps,  which,  passing  down,  ji>in  (in  each  case)  a 
ring,  from  which  two  straps  nm  down — one  to  the  waistrlxdt  in  tront,  and  one 
to  the  same  belt  at  the  side.  The  pull  is  all  on  the  rings  in  threat  directions, 
so  that  the  weight  is  well  difltributwi.  T>je  poncli  holds  Rovpnty  rounds,  and 
is  very  easdy  carrietl  in  this  way.  Sir  Thomas  Trowbridge,  when  hla  valise 
is  worn,  place*!  all  the  ammunition  in  front  in  two  pouches,  each  holding 
thirty  rounds  ;  but  inst+'ail  of  connecting  them  with  the  knapsack,  a  strap, 
running  from  one  pouch  to  the  other,  posses  round  the  back  of  the  neck,  on 
which,  however,  it  should  not  pR«3.  The  two  pouches  thus  balance  each 
other,  and  are  carried  with  the  greatest  ease.^ 

Of  all  these  plans,  the  present  practice  ia  tho  worst,  and  tho  new  rifle  prac- 
tice is,  1  believe,  the  best.  The  weights  are  on  the  ncapulie,  and  are  Ixdanced  on 
tr-ither  side  of  the  centre  of  gravity.     Sir  Tliomas  lYowbridge's  second  arrange- 

*  SuRge)ft«d  byColooel  Sir  Thomu  Trowbritke,  But,,  C.B..  Director  of  duUting. 

t  Ttio  hip-bi'It  mnM  not  he  confounded  with  tho  vaint-bult :  the  latter  pawcs  round  thv 
l>ody,  and  tompresAeA  the  lower  floating  ribs;  it  ia,  thcroforc,  being  tight,  very  objectionable. 
The  hip-l»elt  invi-nted  by  Uerriu^ton  in  cat  out  to  rnt  on  the  hips,  and  thcrerorr  is  borne  on  that 

ronjr  arr.'h.     It  is  tiy  far  Xhv:  best  arranjrpnient. 

J  I  venture  to  '1-lll;^:«Hl  n  plan  o(  tliifl  kind  for  tlie  nrmy  Hurcreon  in  tlic  fiehl,  and  for  the  incii 
it  the  Amiy  Hospital  Corpt.  Iiistruraent«,  modiciues,  and  efen  TckhI  for  the  aick.  couhl  U- 
carried  with  tlie  greate«t  ejiae. 


nL- 


f&'ri:: 


viKh 


oflfe 


hmmmi  to  T  ft^  baft  pnbJbfy  noi  Uov. 

The  pack  anytiv  this  kit  ihooSd  be  m  h^  m  pQMibl&    H 
|Mckwa<^4  ft^aoUwfc,  to  cuxjr  8  1^  tlie«oIiiserhu  fiOper  eeiiL 
v^gbt  pot  on  fam.    A  mot  nnsaber  of  pluui  liAve  iNstm  ileriaed,  of  viuth  I 
can  nodee  oiil3r  the  Me£ 

British  lUijulaiion  Pad: — Two  iitnip*  paM  over  thn  Mlioulden  uidmdsr 
the  aims,  anil  arc  tixod  to  boulu  uu  tlio  pock  below.  11m  whole  weijjhi  of 
the  pack  and  kit  (12  lb)  U  tlutmii  on  the  darielei  on  ]inri  of  the  fii^  and 
second  ribs,  ami  i\w  jiectfiral  munclcM.  l*he  movement  of  thn  duvicle  and  fint 
rib  ia  impedtMl,  ulthott^b  iti  nny  nxLTtitJU  thny  aro  Uio  [lartu  which  must  be 
most  &ee  ;  thu  tixillury  ntsrviw  niid  voamla  oru  proMod  ott;  the  hands  becoone 
numlxiil,  and  ofu^n  nwiHI,  ho  thnt  men  o&nnot  nso  their  lifles;  the  catting 
imrler  i\w  nrmjiiL  m  vitv  diangrooablo,  and  the  cartTing  of  the  pock  is  on 
ihia  iu;r.ourit  ri|(riii<  vi^ry  irksome. 

No  plan  JH  Mt  uuphiloNophicol  as  thiH  ;  thoro  is  n  violntinn  of  all  the  rules 
juHt  Iftifi  down.  Tho  man  cannot  put  on  or  Uiko  oil  ln«  pao.k,  and  if  the  arm- 
HimpH  am  not  vtiry  tight,  tho  pack  falls  \m')t..  '1  u  provont  tliia,  a  stick  lioa 
l>(-4<n  pincod  ii'mr  tho  top  of  tho  pack,  undor  wliiiOi  tho  BtrApa  puss. 

AVcm7*  I'tu^k  {t%tswnrtnie  la  Oardv,  iWtil). — .Strupn  pass  over  the  ahoul- 
dom,  ami  JiimI  Imtow  tho  nxllla  a  strap  nuiiiin^'  to  th(^  waist-Mt  is  joined  on  ; 
fuinthnr  Htrap  \HV*m^H  hack  and  in  i\xw\  to  Lho  put-k  InOiind. 

TliU  is  u  miK'li  hi<tu.>r  armngmm^iit  tlinii  tlm  Kii^lmh,  oa  thoro  is  very  little 
pr»»ni»uri«  undor  Lh<»  arm  i)it ;  hut  tins  wi-iKhl  ih  hIUI  not  proiM>riy  placed,  and 
the  wnUt  Ih'U  dnigH  up,  uuIiimi  Iho  molt  mako  it  very  light,  wlion  it  coni- 
o^wNOi  tho  lowor  rtlM.     Tho  |uu^k  ran  hv  rniidi);^  put  on  and  Ukon  off  hy  the 

an  without  holp. 

/*niMiiit$   hick  (ISOO).-   Tho  jMiok  xn  nit  to  tho  Wk,  mid  fits  into  the 
(kllow  hohiw  tho  fM'rtpuho  ;  It  thus  tvt\»  a  litth<  on  tlu'  Itaok  it«elf  and  the 
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loins.  From  tho  top  of  thu  pack  two  brond  straps  pass  over  the  filioulilera 
and  fiill  to  the  wais^belt,  where  they  ar«  hooked  ;  the  pouches,  heing  attached 
to  the  same  part  of  the  waist-belt,  balance  in  part  tlie  pack.  From  tho 
shoulder-belt  behiw  the  axilla  a  strap  [Misaos,  to  be  hooketl  to  tlie  lower  jwirt 
of  the  pack.  This  pack  rides  low,  but  is  verj-  easy,  and  the  man  can  put  on 
and  take  otl'  his  pack  himself,  and  very  readily.  It  is  understood  that  the 
Pniaaians  approve  highly  of  this  meth«>d  of  carrj'ing  the  pack. 

In  Uiis  comilry  various  plans  have  been  invented,  of  wliich  tho  following 
the  chief : — 

Berrington's  or  OHnlloran*9  Pack, — More  than  twenty-five  years  ago  Mr 
Berrington  invented  a  pack  whicli  was  tried  on  rather  a  large  scale,  and  was 
very  highly  approved.  It  was  not,  however,  adopted  in  the  service,  owing, 
Mr  Berrington  states,*  to  its  price  being  rather  greater  than  the  regulation 
knapsack.  If  that  be  so,  how  much  suffering — nay,  how  much  loss  of  service, 
aiul  how  many  lives — ^lias  this  miseiable  economy  occasioned !  tSome  time 
afterwards.  Colonel  Spiller  attacTied  two  short  rods  to  the  bottom  of  the 
pack,  and  connected  thein  by  a  broad  band  placed  against  the  back,  so  as  to 
throw  the  weight  in  part  on  the  back.  Subsequently,  Colonel  O'llalloran 
still  further  improved  the  details  of  the  pack,  and  it  is  now  known  by  his 
name. 

In  Borrington*8  pack,  two  steel  plates  lie  in  front  of  the  chest  from  the 
>nd  to  tho  fifth  rib ;  straps  pass  front  these  above  to  the  top  of  the  jmck. 
'Two  straps  also  pass  back  from  the  shoulder-straps  under  the  arms,  which 
they  do  not  touch,  to  tho  bottom  of  the  pack.  By  this  plan  tJio  M*iight  is 
brought  over  the  shoulder,  and,  as  the  steel  plates  rise  and  fall  wiLli  the 
movements  of  the  ribs,  respiration  is  very  little  impeded  ;  the  arms  are  quite 
free,  and  no  musclea  or  nerves  are  pressed. 

Spiller's  rods  still  farther  relieve  the  chest,  by  throwing  some  of  tho  weight 
on  the  loins.  The  X-iock  is  put  on  and  olf  with  the  greatest  ease  by  tho 
lirearer  without  help. 

This  is  an  excellent  pack,  but  at  the  end  of  a  long  day's  march  the  steel 
plateVBomcwhat  impede  the  movements  of  the  chest 

Cohnel  C'irfer«  P{V*k, — From  the  bottom  of  the  pack  two  slightly  curved 
iron  rods  project,  passing  under  the  arms  to  alwut  three  inches  in  front  of  tho 
chest.  From  the  top  of  the  pack  straps  come  down  and  fasten  to  the  ends  of 
the  rods.  The  weight  of  the  jiack  is  thus  entirely  thrown  on  Uie  t<.)p8  of  the 
shoulders,  and  tliere  is  no  jiressure  on  any  part  Respiration  is  quite  free. 
To  give  ventilation  to  the  back,  the  pack  is  made  with  a  double  back,  the 
inner  back  being  of  wickerwork.      A  Hap  Ixihind  covers  tho  greatcoat 

This  is  also  an  excellent  pack,  but  there  is  an  objection  to  the  iron  rods, 
which  may  get  broken,  or  which  may  be  splintered  by  shot 

Mr  Tniess  Park. — Two  iron  plates  are  fixed  in  the  coat,  so  as  to  rest  on  the 
i-tops  of  the  shoulders.  From  the  top  of  the  pack  two  iron  rods  come  off,  and 
are  fixed  into  tlie  plates,  and  are  then  prolonged  forwards,  till  they  meet  at 
the  middle  line  about  the  lower  end  of  the  stemiim.  They  do  not  touch  the 
chest,  but  lie  nearly  an  inch  in  front  of  it  Tho  oflbct  of  this  arrangement  is 
to  bring  the  weight  on  tlie  shoulder  ;  and  by  the  junction  in  front ,  to  bring 
into  play  the  principle  of  balance.  Tlie  knapsack  feels  very  comfortable  when 
well  adjusted  ;  but  sufficient  trials  have  not  yet  been  made  with  it. 

Sir  lliomas  Troichruhjes  Yokv  ami  Valise. — Struck  with  Uie  imjierfection 
of  the  regulation  pack,  and  practically  aware  of  the  great  discomfort  it  causes, 
Sir  Thomas  Trowbridge  lias  for  years  been  cx]>erimenting  on  this  subject     He 

*  Tbc  Berrin^-on  Kiuipmrk  Aod  Slini^    Loiulon.  1669.    (rnrnplilot.) 
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htm  alnrndonod  the  framed  knapsack,  and  has  adopted  a  bag  or  vuJise,  iHiich 
rests  on  the  louut,  and  is  supported  (by  mtauiB  of  two  curved  rods)  by  a  joke, 
on  the  principle  of  the  milkmaid's  yoke,  resting  on  the  top  of  the  shoulder 
The  weifjht  is  thrown  on  the  top  of  the  acapulai,  and  slightly  on  the  loins.  The 
cheat  is  left  perfectly  free,  and  no  mnsclai,  nerves,  or  vessels  are  pressed  on. 

Tliis  iH  by  far  the  most  comfortable  pack  yet  invented,  and  it  fulfils  ereiy 
mechanical  and  physiological  requirement.  In  our  triaU  at  Chatham^  it  wa9 
^preferred  to  Berrington's  and  Carter's,  and  the  Pnissian  pack.  The  men 
marchwl  very  long  distances  with  it,  and  came  in  as  fresh  as  when  they  started. 

Pack  invented  hy  the  Aiifhor. — All  the  prt^ceding  packs  ore  borne  wholly, 
or  in  great  part,  on  the  shoulder.  I  have  endeavouiwl  to  use  the  strong  hip 
bones  as  the  support.  Aft<»r  many  trials  the  simplest  plan  was  found  to  b# 
the  best ;  and  by  tixing  two  iron  ro<l3  to  the  bottom  of  the  j^ck,  and  reccnring 
them  into  sot'kctfl  fastened  t4i  Berrington's  hip-helt  (two  straps  run  over  tlw 
shoulders,  and  hook  to  the  sockets  in  front),  I  found  that  the  reg^Uatdon  ynck 
and  kit  could  be  carried  Avith  great  ease.  But  there  are  objections  to  this  plan. 
The  rods  arn  liable  to  Im^ak.  ¥jic\i  nmn  must  have  his  own  sized  rods;  as,  if 
too  short,  tho  pack  falls  back,  and  is  uncomfortable.  It  requires  alsci  to  \wfr 
the  soL^kot  well  padded,  and  to  take  care  that  it  is  placed  just  in  front  61 
the  anterior  superior  sjnne  of  tbi»  ihum,  so  as  not  to  press  on  the  bone;  The 
chest  aad  arms  are  jiurft'ctiy  frtf.  Although  this  plan  is  80  ea^,  the  objwc- 
tions  juHt  mi»ntioned  are,  T  believe,  fatal  to  it«  adoption ;  and  even  in  pc»int 
of  ease,  1  do  not  tliink  it  is  equal  to  Sir  Thomas  Trowbridge's  valise. 

Such,  then,  are  the  chief  plans  of  carrying  the  pack.  O'Halloran'si,  Carter's^ 
Truss's,  and  Sir  T.  Trowbridge's,  an>.  1  beheve,  all  much  superior  to  the  Bittaih 
regulittion,  tln'  Frt^iirh,  or  the  Prussian. 

Of  thes(?  three,  8ir  T.  Trowbridge's  yoke  and  valise  is,  I  beliere,  the  best; 
but  further  cxjHTinients  are  necessary.* 

The  weights  in  oimces  avoir,  of  some  of  these  pocks  and  accontrementa, . 
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•  A  Comniittee  of  tho  WorOffioe  {«  at  the  present  mnment  rnmiderinjt  tJie  wliolc  <iue«tiun.  and 
tryintj  experiments,  hy  order  of  Lord  de  Grr y,  who  in  douiR  much  for  the  elfinimcv  nf  the  mny. 
Tlm(^.m»litt(sohnvepropcl8«l«Ivlek  of  their  own,  based  on  thePrii.'^'iwn  prill';  '  \-  :  Miiti^vk. 
a-s  also  the  PnisNirin,  Sir  T.  TrowlinJ^'uV.  mid  Coloiioi  Carter's,  an-  ii.»w  Vdin  v  test^iL 

t  Thwi'  packs  ore  niaile,  howe\er,  of  different  siwa  ami  weigltt't.     Th*-  -hts  m 

ihtJM  of  the  pAckit  u»d  in  oar  triaU  at  Chatham. 
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le  preceding  tabic  showt*.  what  inij^lit  Inivc  Ihjou  antic ipaUxl,  that  the  mow 
weight  u  not  thi^  point  whicli  dt'ttTinincs  whether  the  pack  can  ho  comfort- 
ahly  carrio<l.  (_'(ilouul  Carter's  is  one  of  the  heaviest,  yet  is  very  easily  bonio 
— mnch  more  so  tliaii  tho  lighter  Briti.sh  regulation,  llio  placo  whero  thrt 
weights  lie,  am!  tholr  distribution,  detenuine  the  degree  of  comfort,  and  not 
the  mere  weight. 


Sub-Section  TV. — Greatcoat  ant»  Planket. 

The  greatcoat  is  now  usually  carried  on  the  l>ack  of  the  pack — an  obj«!ction- 
able  ptjriitiou,  as  it  throws  the  weight  eo  far  from  the  bi^d}'.  Funuerly,  it  was 
carried  in  a  rtil!  im  th»'  top  of  the  pack.  Tliis  ia  the  easiest  position  ;  only  it 
"wus  disliked  by  thu  nuiu,  jw  the  coat  was  obliged  to  be  rolled  up  very  neatly. 
It  took  tlirec'  men  to  do  this ;  and  pins  were  obliged  to  be  used,  which  tore 
tlie  cloth.  Somt'  regiments  carry  the  coat  horso-shoe-liko  over  llie  pack,  and 
thts  is  a  very  good  plan.  Tlte  easie^^t  nKxle  of  all  is  to  make  a  long  roll  of 
the  coat,  and  to  carry  it  over  one  or  other  shoidder  across  the  che-st.     As  tlioro 

»iB  DO  weight  at  tlie  end,  it  does  not  bind  down  the  clitjst  like  the  i>ouidi  crose- 
l>elt  The  obje<:tion  to  this  is,  that  the  blanket  hi\s  to  be  earried  in  this  way 
ill  war ;  and  it  is  impoj*sible  to  carry  both  coiit  aii<I  blanket  in  this  manner. 
The  best  plan,  then,  with  the  present  pack,  ia  horae-ahoe-Iike,  over  iU 

With  Sir  Thomas  Trowbridge's  yoke,  it  can  be  carried  on  the  top  of  the 
v&lise  very  easily. 

The  blanket  is  Ijest  carried  over  the  shoulder,  if  the  regulation  ;uick  is  used. 


» 


Scb-Section  V. — Canteen  and  IIavresac. 


H      The  canteen  is  now  carried  at  the  top  of  the  pack ;  formerly  it  was  carried 

H  on  the  l>ack  of  the  pack.     If  tlip  gre-atcoat  i>i  carried  over  tlie  top,  the  canteen 

Biaust  1m'  borne  on  the  back  of  the  pack,  or  hanging  below  it.      It  has  been 

propo-^wl  to  divide  the  canteen,  and  ciirrj*  it  on  either  side  of  the  pack,  but  it 

ia  then  in  the  way  oi"  the  arms.     With  the  present  shajje  of  canteen  and  e<jui|v 

■  nient  thi?  Ixwt  |)]aot>  seoma  the  back  of  the  jMick,  and  as  the  canteen  only 
M'eighs  2 1  ounces,  while  the  greatcoat  weighs  frc>m  64  to  80  oimces,  the  dis- 
tance of  the  canteen  from  the  Iwidy  ia  InRs  irksome  than  when  the  greatcoat  is 
in  that  position.  With  other  contrivances  of  Colonel  Carter  or  »Sir  T.  Trow- 
tridge,  the  canteen  can  bo  very  easily  carried  in  two  or  three  ways. 

Tlie  havre.sac  is  a  canvas  bag  weighing  8  ounces,  and  is  carried  by  a  canvas 
belt  which  pas^e**  over  the  right  shoulder  and  across  tlie  chest.  This  is  a 
crotis-belt,  and  when  there  are  4  or  6  ft)  weight  of  provisions  in  the  havreaac  it 
compresses  the  chest.  It  is  not  easy  to  suggest  another  plan  with  the  present 
tequipmeut.  With  some  of  the  other  packs  the  havresac  can  be  carried  much 
tore  easily. 
The  water-bottle  is  attached  to  the  waist-belt. 

If  the  prt'sent  park  is  continued,  it  may  be  suggested  that  the  havresac 
md  waterdxjttle  shoukl  be  used  to  balance  each  other,  in  the  manner  of  ^Sir 
Trowbridge's  pouches;  a  strap  passing  nvund  the  back  of  the  neck,  and 
carrying  in  fh>ut  the  watf;r-bottle  at  one  side  and  the  havresac  at  the  other. 
^  It  is,  however,  ijiadvisublo  to  discuss  this  subject  farther,  as  it  is  now  under 
B|he  consideration  of  the  fiovemraent,  and  will  no  doubt  receive  a  full  invos- 
Hti^tion. 
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SECTION  m, 

EFFECTS  ON  HEALTH  OF  THE  REGULATION  METHOD  OF 
CARRYING  THE  AMMUNITION  AND  KIT. 

Tliat  the  prewiil  method  of  carrying  tlie  weights  is  irksome,  and  at  tb»?<  end 
of  a  march  becoraos  distressing,  htis  been  ascertained  by  many  inqniries  from 
Holdiera.  At  the  end  of  a  long  march  the  fatigue  is  great ;  the  men,  if  called 
upon  for  any  exertion,  such  aa  ascending  a  hill  at  the  double,  or  even  (juick 
movement**  on  the  level,  do  them  with  great  difficulty,  and  with  an  extraor- 
dinary acceleration  and  accompanying  feebleness  of  the  heart's  action,  and  groat 
rapidity  and  shallovmess  of  respiration.  The  hands,  at  the  same  time,  are 
numbed  and  swollen,  ami  the  careful  training  which  the  men  now  receive  at 
rille  practice  is  entirely  neutralised,  as  they  can  scarcely  pull  the  trigger  of 
Lhnir  riHes.  On  long  marf.hes,  or  on  tield-vlays  at  the  camp  (if  the  men  carry 
their  kits  in  tln-ir  pack,  which  happily  they  sclflom  do),  some  men  always 
fall  out,  and  the  number  would  bt-  greater  were  it  not  that  the  soldier  feara 
the  banter  of  hia  comrades.  Occjisionally,  it  is  said,  men  have  died  after  field- 
daj's ;  and  the  death  of  a  man,  on  the  march  of  the  Guarda  to  Guildford,  a 
ttJW  years  since,  creat«<l,  it  is  well  known,  a  great  sensation. 

From  careful  trials  at  Chatlmin^  ma*lrt  by  order  of  Major-Goneral  Eyro,  it 
was  p^>ved  that  other  packs  did  not  jirotluce  these  effects.  Witlx  Bcrring- 
ton'a  (O'Halloran's),  Carter's,  am!  efli>ccially  Sir  T.  Trowbridge's,  tlie  men  at 
the  end  of  1 6  miles*  march  came  in  fresh,  could  ascend  hill  easily,  and  de- 
clared that  they  could  havo  niaile  tho  march  over  again  without  rest 

It  is  <|uito  clear,  then,  tliat  this  is  a  military  question  of  the  greatest  moment, 
since  it  comes  to  this,  tliat  the  ppe«ent  plan  lessons,  to  a  veiy  great  extent,  the 
lighting  ipmlitioH  of  the  snldier.  The  Knglish  soldier,  in  fact,  is  so  boxuid  up 
with  gtmps  and  Udts  tliiit  hi:  in  iduiost  iiw  rigid  as  a  statue, — a  plan  which  in 
about  as  sensible  as  placing  shackles  on  a  racehorse. 

Hut  there  is  another  equally  import,'uit  consideration.  If  the  pack  and 
poucli  aro  much  worn  (and  it  has  become  the  custom  to  require  tho  pack  to  bo 
carried  much  more  frequently  than  formerly),  the  men  auifer  in  health,  and 
Uiero  LB  a  loss  of  service  to  the  State. 

So  large  a  portion  of  the  English  army  is  serving  in  India,  where  the  packs 
arc  never  carried,  and  are  only  put  on  for  insjhiclion,  that  the  injury  produced 
on  those  who  do  wear  the  jiack  frequently  has  not  attracted  so  much  atten- 
tion as  it  de8er\'es.  Hut  that  obyorvaut  army  sturgeons  have  long  boon  aware 
of  tho  fact  is  certain,  and  of  kite  years  tho  greater  accuracy  of  diagnosis  en- 
ables ns  to  trace  more  perfectly  the  influence  of  faulty  accoutrements.*  In  the 
French  army  the  frequency  with  wliich  the  older  soldiers  sulTer  from  emphy- 
sema i»f  the  lungs  has  long  been  a  matter  of  remark,  and  has  been  ascribed  to 
the  accoutrements ;  in  our  army  that  disease  does  not,  I  Mievc,  so  frequently 
occur  in  the  invaliding  returns,  but  it  may  bo  more  common  tlian  is  supposed. 
But  among  the  invalids  of  the  army  {i»\^  the  men  who  are  sent  to  tho  G<jne- 
i-al  Invaliiiing  IlospiUU  as  unfit  for  duty)  there  appears  to  be  a  very  largo 
proportion  of  cases  of  heart  disease.     My  colleague,  Dr  Maclean,  lias  paid 


*  The  older  KUti.itical  retumft  of  the  an»y  cAimnt  >)«  referred  to  ma  evidence,  u  the  nnmen 
clatnre  eraploycil  (Cullcn's)  was  not  accurate;  the  difTercnt  kinds  of  heart  <U9Bas«i  were  not 
dUtingiiisfaed,  And  emnhyiienia  ufthe  ltine!«  wa.i  nut  im-lude*!.  TnUing  thr  yonrx  1.H&fMlS,  it  i» 
found  that,  in  a  lixt  oftht  camws  of  d«alli  in  the  anuy,  ilbeases  nf  the  hesrt  .ind  vpsaeU  iAkv 
the  ncoml  place  (see  table  in  chapter  on  llnMK  Servicr). 
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particular  attention  to  this  sabject»  and  the  following  i^uotatiun  from  a  lecture,* 
given  by  liim  at  the  Itoyiil  Unitod  Sf.rvico  Lnatitution,  puta  tho  case  in  a  very 
forcibI«  way.     Dr  Macluan  says  ; — 

'*  I  Jmd  not  bcon  long  in  thu  position  I  have  the  honour  to  till  in  the  public 
service,  before  I  became  profoundly  ijnpressod  with  tlio  vast  losses  sustained 
by  tho  prevalence  in  the  army  of  consumption  and  diseasf«  of  tho  circulatory 
Bystom,  thttt  is,  of  tho  heart  and  preat  veseela.  Within  the  Inst  three  years, 
excluding  those  who  die  in  rejfimental  and  depftt  hospitals,  and  those  of  the 
Household  troopfl  (I  exclude  all  invalided  in  Ireland,  of  whom  we  at  Ketloy 
see  nothing),  no  less  than  134-1  men  have  been  lost  to  the  service  from  con- 
suniiilioTi  alono.  Now,  the  cauiw'^a  in  opi^mtiou  tending  to  produce  this  enor- 
mous and  cfJBtly  loss  are  many  and  complicateLL  That  the  jiresent  accoutre- 
ments and  kna[)ftack,  interfering  as  they  do  willi  the  free  play  of  the  important 
organs  within  the  chest,  exert  an  important  inHuence  in  tliis  direction,  I  do 
not  doubt;  but  as  the  proof  of  this  would  lead  me  into  details,  and  involve 
many  point*?  of  inquiry  not  axiited  for  discussion  here,  1  shall  not  go  furthur 
into  it  on  tliia  occasion,  but  will  direct  your  attention  to  another  source  of 
inefficiency,  which  can  bo  more  directly  traced  to  the  minckievous  cimnfrirtion 
to  which  we  subject  the  chests  of  our  soldiers  at  the  time  we  demand  from 
them  the  inn^mHtn  of  exertion. 

"Between  the  lat  of  July  1860  and  the  30th  of  June  1861,  2769  men 
were  discharged  the  eervice  at  Fort  Pitt ;  of  tliese,  445  (or  16*07  jwr  cent) 
wer«!  under  two  years*  service ;  and  of  thrse  445  ilischarges,  h/^ari  di&'tufof 
made  up  13*7  per  cent.  From  the  Ist  -Tuly  1801  to  30th  June  1862,  4087 
men  wore  discharged  the  service;  569  of  lliem  (nr  1392  per  cent.)  had  leas 
tluin  two  years*  service,  and  of  those  14-76  per  cent  were  lost  to  the  service 
from  fieari  dmnases. 

"  From  the  date  of  my  aeauming  charge  of  the  medical  division  at  Kort  Pitt, 
in  April  1861,  to  the  end  of  last  year,  no  less  than  883  cases  of  diseases  of 
the  circulatory  system — in  other  words,  a  number  nearly  equal  to  the  strength 
ofrftt  battahou — have  passed  under  rsiy  observation,  and  been  lost  to  the  ser- 
vice, and  this  from  one  class  of  ilisoase ;  the  greiit  bulk  of  the  cases  being 
young  men  retiuned  to  the  civil  population  (that  is,  cast  upon  their  parishes), 
and  incapable  of  eamuig  their  bread  in  any  active  emithty  timnt.  llie  jn^usion 
allowed  to  such'  short-service  men  is  but  a  pittance,  and  that  pittance  is  gmnted 
only  for  a  limited  period.  Let  mo  remijid  you  again,  that  in  the  figures  I 
have  given,  the  invalids  of  the  Royal  Artillery,  tho  Guards,  and  the  troops 
serving  in  Ireland,  are  not  included ;  they  were  discharged  without  being 
seen  by  us  at  all. 

'*  Surely,  gentlemen,  you  will  agree  with  me,  after  hearing  a  statement  so 
startling,  that  it  behoves  us  to  look  murowly  ijilo  a  nuestion  involving  such 
an  amount  of  sntfering,  costly  invaliding,  and  inefficiency,  with  a  view  to  the 
adoption  of  a  remediid  measure. 

*'  Before  I  address  myself  to  an  examination  of  tho  accoutrements  and  knap- 
sack, and  show  the  evils  they  induce,  I  must  advert  for  a  moment  to  three 
causes  which  arc  supposed  to  exercise  a  distui^bing  influence  on  the  oi^gans  of 
circulation,  and  to  act  either  as  predisposing  or  exciting  causes  of  disease  of 
the  heart,  viz.,  rheumatism,  intemperance,  and  excessive  Bmoking. 

**  Rheumatism  affects  the  tibrtius  stnicture  of  the  frame ;  those  structures 
enter  into  the  formation  of  the  dulicato  valves  of  tlie  heart,  and  these  valves 


•  The  loAncnw  of  the  present  Knapetck  and  Accoulrementf  nn  Uio  tlvalth  of  tho  Infunlry 
Soldier.  By  W.  C.  Macle*n,  M.D.,  Profeuor  of  MUiUry  MMidne  in  the  Army  Medicjil 
School.  -JmtrwU  of  the  Rotfnl  Vnited  Servict  tiulUutiou,  vol.  viii. 
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are  apt  to  sufTcr  from  tlifs  diHeaso,  to  have  their  mec)umism  injured,  and  so  to 
inU^rfore  prejudicially  willi  the  working  of  ih*i  heart — the  central  moving 
power.  Nfiw,  many  cjwt's  nf  heart  diaeaae  can  be  traced  to  this  cause,  and 
Boldit'rs,  from  the  very  nature  of  their  ciUJing,  are  of  course  much  exposed  to 
riieumatiam  ;  but,  milking  a  fuir  allowiiucu  ibr  this,  particuhirly  among  old 
BoIdi<!rn,  an  immense  numlwr  of  cases  remain  that  cannot  be  accounted  for  in 
tliitt  way.  A  vaiit  number  uf  the  young  soldiere  dLscliarged  the  service  for 
heaii  iliHWisti  linve  never  suflered  from  rhciunatism  at  all. 

**  Willi  n^gnrd  to  iuteiii|it'ntnce,  it  is  undeniable  that  the  presence  of  ah;ohol 
in  tlio  hUMi{luxerciHi^8  a  pntjiidicial  infliu>nce  on  the  heart  and  great  vessola,  as 
woU  iw  mi  utln^r  or^'uuH,  but  here  we  have  the  same  difficulty  to  meet,  viz., 
tliat  a  Inr^'n  prrtportion  of  our  youny  Inda  are  lost  to  the  service  from  heart 
(liHwjw^  viv  they  Imvf.v  contmctod  the  biuu^t'ul  habit  of  spirit  drinking. 

*'  NtjT  do  1  cleny  tliut  excttwive  al^uye  *A'  tobacco  may  in  many  cAses  result 
in  an  irritable  cimdilion  of  tho  heart,  inoajiacilating  a  man  from  much  exer- 
ti<in  ;  l)ul  I  Ibiiik  Llmi-y  in  no  jiroof  that  young  suldiers  smoke  more  than  otlujr 
olniWieM  ul'  ttin  ]Hi{jti]iLtion. 

**  In  it  tbat  M(i]dii-rH  are  called  upon  to  luako  greater  exertions  than  the 
labxtiring  iind  manutaeturirtg  classes?  Doubtless  the  soldier  has  at  drills, 
niarrhi'rt,  and  lli'ldilays,  to  p»tt  forth  considonible  exertion  ;  but  is  this  more 
Lburi,  or  ho  much,  as  wo  see  doily  done  by  our  '  navvies,'  and  others  of  the 
laU(mriu>;  rlftH.seRt  I  think  not.  Wo  must  look,  then,  to  the  diHerent  con- 
ditioiiH  under  wliicli  the  two  classes  work.  A  labouring  man  or  mechanic, 
wluni  lie  ulliin^HM(^n  himself  to  Ida  work,  hiya  aside  ovory  weight,  and  every 
article  of  dr<'ss  thut  can  in  the  clightest  degree  interfere  with  the  free  move- 
ment of  liifi  rlu'Ht  and  lindw.  In  like  manner,  the  sportsman,  or  the  Alpine 
l-ouriMl,  adapts  hin  driwsti>  the  wurk  in  which  he  is  engaged.  But  the  soldier, 
on  thi!  othi*r  haml.  is  called  on  t^i  make  the  ecverust  exertions,  at  tlie  utmost 
lioHMible  disailvantii^t'  as  regards  the  weight  he  hiiA  to  carrv',  the  mode  in  whicli 
III!  liJiB  to  carry  it,  and  tlui  entire  arrangement  of  lus  dress  ami  e(][uipment." 

Tile  following  ligures  show  that  both  heart  and  Iimg  di.'ieases  are  more 
eimiHiun,  as  I)r  Maclean  pidnts  out,  among  young  than  old  soldiers. 

1  took  out  i'rnni  the  books  of  the  iiivaliding  establishment  at  Fort  Pitt,* 
till)  rauw^rt  onhvulidiiig  during  two  successive  years,  Ist  July  1860  to  30tli 
dune  1H()1,  and  during  the  same  |>eriod  in  I861-I862. 


Totid  invalided  at  all  age.-*, 

Of  these  invalided  under  two  years'  service. 


18(30-61. 

2769 

445 

16  07 


]861-ti2. 

4087 
569 


Percentage  invalided  under  two  years,     . 
J^ercentago  of  heart  coses  in  the  men  under  two 

years'  service, 13*7 

Percentage  of  lung  cases,  chiefly  consumption, 

in  tliu  men  under  two  years' service,     .         .         34*15 

Out  of  100  men  discharged  under  two  years'  service,  heart  and  lung  disoaae^ 
together  constituted  in  one  year  47*85,  and  in  the  other  40*59. 

In  order  to  form  a  stjuidiml  of  comparison,  which  cannot  bo  obtained  from 
llie  civil  poj)ii]ation  (as  deaths  only  are  recorded  in  the  Rtigiatrar- General 'a 
rctumR),  I  coinjmred  this  amount  of  heart  and  lung  disease  among  the  young 
soldiers  with  the  same  diseases  among  the  invalids  of  all  ages  at  Fort  Pitt 
in  the  two  years.     The  following  nunibore  came  out : — 
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Invalids  of  all  ogea, 

Invalids  under  two  years'  service, 


Feroentage  of  h«til 

diieaiHW  u  csuies 

of  invaliding. 

7-7 
U'23 


PerMBtage  of  Inug 

(limsseii  u  caujHM 

of  invaliding. 

19-8 
29-99 


Heart  and  lung  disGases,  therefore,  form  a  much  larger  percentage  among  the 
young  soldiers;  and  tliis  would  liavo  come  out  mure  clearly  still  had  the 
number  of  young  soldiers  been  deduct^Lni  ipym  the  number  at  all  ages. 

How  is  this  to  be  accounted  for?  The  recruits  are  carefidly  examined ; 
Uiey  have  no  heart  or  lung  disease ;  bow  is  it  that  such  diaeasos  are  developed 
during  their  first  two  years  of  servioe,  and  indeed  more  during  the  second 
year  than  the  first  1 

Dr  Maclean  lias  alreafly  argued  this  question,  and  I  Ixtlieve  his  observations, 
already  quoted,  render  it  very  highly  prolwble  that  it  is  to  the  exertion  we 
demand  trom  recruits,  while  we  bind  down  their  ribs  with  dress  and  aecoutTB- 
ments,  the  production  oi'  heart  discajte,  and  of  some  of  the  lung  disease,  must 
be  traced.     At  any  rate,  this  seems  the  most  obvious  cause  of  this  result. 

The  general  rules  deduciblc  from  all  that  has  been  said  are  these  :  — 

1.  The  soldier  must  c^ny  a  certain  weight,  but  he  should  not  carry  one 
single  ounco  more  than  is  al:^lutely  necesstiry,*  either  in  the  shape  of  clothes 
or  equipment. 

2.  The  necessaries,  wliilo  enough  for  comfort,  should  not  be  superlluous. 

3.  The  belts  and  apparatus  neeeasary  for  carrying  his  ammunition  and  ne- 
-ics  should  be  as  light  as  possible,  and  the  weights  must  bo  disposed 

^■•ccording  to  correct  ])rinciple9. 

4.  If  these  points  are  not  attended  to,  tlie  value  of  the  soldier  as  an  agent 
of  force  will  be  proportionably  lessened ;  he  will  bo  more  liable  to  disease, 
and  his  term  of  service  will  be  shortened. 


*  Robert  Jack§on  ("  FumiBtion,  Di&cipUiM,  and  Economy  of  Arniien,"  p.  383)  speaki  veiy 
jly  again.'ft  the  practice  of  "  mnltipmng  the  eqoipmcnta  of  tlic  Holdior  tcnnod  noceasaries 
a  view  of  adiiing  to  hi.<t  mnifort.    The  case  ia  mistaken  ;  there  is  not  more  penonal  com* 
and  then:  in  incouveiiiuuce  from  the  poseesaion  of  quantit}'.     8up«rflaitf  of  baggage  in  a 
reonimon  error  in  the  British  service,  and  the  nsnal  manner  of  disposing  of  it  for  carriage  u  not, 
tIDonoTer,  well  coutriTed."  ' 


CHAPTER  XV. 

UKSt^RlPTION  OF  THE  IfETEOROLOGICAL  INSTRU- 
MKNl'S  rSED  IX  THE  ARMY,  AND  A  FEW  REMARKS 
ON  METEOROLOGY. 

^  lb»  Ssmj  Medial  Officer  Is  erfieotui  Uj  wml  in  meieaniofftal  observa- 
IHMM  ttfe  aU  stations  where  inKtrumcnta  are  provided,  it  is  desirable  to 
ujivv  a  f^w  pJain  inatmctionfl  on  iha  nse  of  thaie  instrnmenta.*  For  the 
QiMlVttkkMMe  of  beginnerSf  also^  I  hare  made  a  few  obserralions  on  Meteo^ 


*  «My  ths  tiBtrnziMiiti  fanwd  br  tlu  Aimj  Medical  Depaitmaat  an  d«cribed  la  tb>  text. 
m  H«air  Juhb'b  nry  owfal  book  ("  iBrtnietioos  in  MetoarokMT'O  is  UmuA  to  all  tke  entle- 
an  wboattaad  th«  Annr  M«dlcftl  Bcbool. 

Tb*  foUowing  u  the  omcUl  cbmUr  imubd  bj  the  Aiiny  Medical  Departmnit:— 

Ojfaat  /nstructivm /trr  lieadiny  Use  Metecmthgical  JmituminU, 

The  ob«erTFr  thoiil<l  make  tiimwlf  thnmuj^bly  acnnainttyl  with  the  scale  of  eniy 
Miwcially  ^th  tliai  >d  the  tiamtnet^r  uid  \U  attociied  Teraler,  and  br  frequoBt 

mentJi  alike,  and  record  the  obaar 


obaerratiaoa  aoen- 
The  oorrectians  an  to  bo  made  only  at 


MM-ertain  that  he  and  hlit  ilepnty  read  the  butniment 
ratWr. 

Ail  obeerr&tioiu  miut  )«  recorded  exactlr  at  rend, 
the  end  of  each  mfTnth  oo  the  "iDeaiia''of  too  "aiuDa.'' 

Barometiical  obeervatlone  rotut  be  neorded  to  the  third  dedmal  phue ;  theroHnnetrieal  to 
the  Hrvt  deciaaU  When  the  readingg  are  exactly  to  the  inch  or  degree,  the  places  for  the  ded- 
ntnU  most  be  filled  up  with  ciphera. 

The  observation!  aboold  be  made  ta  quickly  aa  possible,  conristently  with  perfect  accoracv, 
and  the  observer  mart  avoid  breathing  on  the  tnstruioenti,  particularly  the  dry  and  vet  bulb, 
and  tnaximom  thennometrra. 

AinMMAbv  RMhiiii^j.— Note  the  temperature  of  attached  theraionwter  in  degrees  only  ;  bv 
moins  of  the  tbumb-Mrew  at  the  Ixittom  afljunt  the  mercury  in  the  cisteni  to  its  propter  level, 
the  point  of  the  ivory  cone,  which  should  just  touch  the  mercury  without  breaking  the  surface  ; 
then  bring  the  lero  Une  of  the  vernier  to  the  level  of  the  apex  of  the  column  of  mercury,  and 
read  off  in  the  manner  described  at  pages  15  and  If!  nf  Hir  H.  Jamei'i  Book  of  Instructions. 

TKfrOkomfUer  Readimgt.—Thit  scales  are  divided  to  degrees  only,  bot  these  an  ao  open  that 
the  readings  can  be  detenalued  to  the  tenth  of  a  degree.  Pmirtioe  and  attention  wul  insure 
atturacy. 

Maximum  7%0rsiom£6w  in  SiuuU.—Tht  mjLximam  th«5nD0njctarmust  be  hung  at  such  a  dis* 
tance  (2  or  3  inches)  from  tlie  water  vessel  of  the  wet-bulb  thermometer,  that  its  readings  may 
not  be  affected  by  evaj*oratioa. 

In  hanpn);  the  maximum,  oare  most  be  taken  that  the  end  of  the  tabe  is  Hightljf  indineti 
fiourmenrda,  whiuh  will  have  the  effect  of  assisting  in  preventing  the  return  of  any  portion  of 
the  ooluiiin  of  nifn-iiry  into  the  bnlh  on  a  decrease  of^  temperature.  To  reail  the  liuitrument, 
^ntly  elevnlf  the  vw\  furtheAl  from  tlic  bulb  to  an  aoftle  of  about  45°,  in  wliich  position  of  the 
mstruuirnt  not«  the  re«'liiig.  To  reset  the  thermometer,  a  gentle  shako  or  swing,  or  a  tap  on 
the  wiXMlcn  frame  of  the  inntrumcnt,  will  cause  the  excesa  oi  merauy  to  return  to  the  bulb, 
and  II  lA  i^caiii  ready  for  use. 

M'U-iinum  in  -S'wn'*  Haas,  or  the  Vtiatutn  Snlar  RadiaHtm  Thtrmmaetrr.-  -Bving  corutnicted 
on  the  Raiiie  principle  as  the  last-mentioned  in»itnin)unt,  it  must  be  read  in  a  similnr  pcwitinn. 
After  compleLinc  tlic  reaiUng,  by  giving  the  ia-<tniii)eiU  a  slight  shake,  with  the  bulb  stiU  in- 

»ed  downwApU,  the  exceu  nf  mercury  will  return  to  the  balb,  and  the  thcnnometer  be  ready 
the  next  n)>Ncrvation. 
Xwimwn  Thennoittttcr  in  Shade.— T)\c  minimum  thermometer  miiat  be  so  hung  that  the 
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THERMOMETERS  FOR  TAKING  THE  TEMPERATURE  OF  THE  AIR. 
Maximum  Thennonieters. 

Two  nuiximiun  tLcrmomotors  arc  iB8ued— ono  to  observe  the  greatest  heat 
in  th<^  auji,  tiit*  ottter  in  the  BliaiiB. 

Th<(  Sun  Mnj-imnm  tn-  *^ S^ihr  RtuUathn  Thermometer"  is  formed  by  a 
glaas  case  (from  which  the*  air  is  rmiiovfd),  oouUiiuiiig  a  mercurial  thenuomcter 
with  a  bkcktmsl  ImlK  Tho  cjise  ahclteps  from  cuiTcmts  of  air;  tht*  black 
bulb  absorlis  tlit?  sun's  mys.  The  tube  of  the  thermometer  i&  sliglitly  Iwnt 
near  the  bulb,  ami  a  piece  of  porcelain  is  inserted  wliich  narrows  thu  tube. 
Thti  pflect  of  thifl  ii?  to  make  the  thermom»?t-er  self-registering,  as,  alter  the 
mercury  hu8  ex]>an<Io<l  U)  it8  fulU'st  extent,  in»tuad  of  retiring  into  the  bulb 
on  cooling,  it  is  stopped  by  the  porc*.dam,  and  the  mercurj'  breaks  between 
the  porcelain  and  th«  bulb.  The  instrument  is  placed  near  the  ground  on 
wooden  supporta,  ami  in  any  place  wherri  the  sun's  rays  cAn  freely  fall  on  it. 

The  Sh<t(Je  Mnjcimum  is  a  mercurial  thermometer,  not  enclosed  in  a  case  ; 
thK  tube  is  1)ent  just  ahove  tlw*  bulb,  and  a  piece  of  pfjrcelain  or  glass  is  tixe<l> 
so  that  a  very  small  oiK-ning  only  is  left  between  the  bulb  and  tlie  stem.  As 
in  the  sun  maximum,  when  tlio  mercury  has  expanded  from  heat  it  doea  not 


bulb  nay  be  about  vne  incA  Itmer  than  tlic  other  extremity  of  the  iit^tninuiat,  becauu  in  this 
iMwitiou  the  \u*U'x  ia  tens  likely  to  U;  afTccted  bv  n  rifle  ih  tempemtiire. 

T)if  extrvinitv  of  the  iiiilex  rtirtlieiit  frum  the  hulb  iihoWB  tlie  lowctt  degrM  to  wUch  tlu) 
■pint  IioH  fallfri  since  the  last  oMerv«tion.  The  reading  on  the  wale  cuiTBitixiiKlitig  to  thin  istbn 
tf^miieratiirv  to  l>e  rvconlt^I.  Tlien,  hy  f  lev/itiug  the  bull),  tlit*  index  will  tluat  towards  tho  end 
of  ifie  spirit.     WUeo  it  hnn  nenrljf  arrired  at  tAatvctnt,  the  instrument  Is  rL--»i«t. 

AfinimMtn  an  Onus  or  Terrrstrial  R/uiiatioH  Themwmeter  is  coiutnicted  tike  the  last,  anti 
the  dirvcliinut  ubcvf  givuii  aru  alfwi  apuli'-uble  t<>  it. 

After  reiuling  am]  re  setting  the  ftoIf-rtifciMtcring  thermoiD«ten,  comnare  them  with  tha  dry- 
bulb  tbemtonirter  in  ordor  to  aacertain  tlut  their  reailings  are  nearly  the  some. 

Ihy  ajut  UVi  /iulh  Thenmotmeters.—Hrit^  Uio  eye  nn  a  lerel  with  the  top  of  tho  menniry  in 
the  tulH>  of  tilt*  tiry-btith  themmnieter,  and  take  the  rfiidinjj:,  then  coniplet«  the  obwnation  by 
notmi>  in  like  manner  the  nading  of  the  wet  bulb  thermometer. 

The  Urriiijeraturti  of  the  air  in  given  by  the  farmer,  that  of  evaporation  by  the  latter.  From 
thetr  d»ta  the  hr^mietrical  rennlts  are  to  Ite  ca]cu)ate<i  by  Olaishur'a  Tables,  3(1  edition. 

ItatH  iiumjc  and  Maisurt.—Vovir  tlie  couteuti*  uf  the  jpiuKe  into  any  convenient  vesuwl  with  a 
Up,  and  from  this  into  tbe  glan  meaaore,  which  hoA  been  cnuluateol  ebpecUily  for  the  ifauge, 
and  is  only  to  1m)  luert  in  meaaurfzur  ita  ooct^nta.     It  is  gmduatol  to  the  bundretlth<i  uf  an  inch. 

^  fiMuHB^^er.  — The  diala  are  readlroai  left  to  ri^ht  The  lirnt  on  the  left  Ki^urU*)  hundnvb 
of  mile4,  the  tfecond  tena,  the  third  miles,  tlie  foumi  tenth*  of  a  mile,  and  the  fifth  hnndredtha 
uf  a  wile. 

The  Trailing  of  the  anemometer  !«  fibtaineil  by  deduetirijc  ffom  the  amomit  registered  b>  the 
cliaU  the  total  fum  registered  iit  the  peri-^l  of  the  preceding  nhjwrviition.  The  difference  be- 
tween thew  (Hubject  to  a  Miuall  corre^rtioio  iudieatet  the  VL-hiciiy  or  hofiiuntal  movement  of  tlie 
air  in  mile«  durinj;  the  intt^rval.  and  must  be  entere^l  in  the  return.  When  the  iiutnimeul  in 
llnrt  Mt  up,  the  rua^linj;  on  tlie  dial*  must  Xm  uolid,  in  order  that  it  may  tie  deducted  from  the 
UiUl  re};:i'>tterv«l  hy  the  dtaU  at  thu  end  uf  tbr  tir>t  period  of  uhserration. 

In  nuikin^  ob«erTntions  on  the  pre:>eDce  nf  ozone,  a)>ox  hat  been  found  to  Ite  imnereiuary. 
etpmlly  Katixfartoryreaillta  havins  been  obuined  by  fixing  tlie  ]jaiN!r  immediately  nnd«r  the 
l)aDtbou>e  of  the  stand,  which  ahiHters  it  auffldeatly  £h)iu  a  btmng  light,  whUe  it  secures  pniper 
exposure. 

The  minimum  therrnomeleri  are  liable  to  get  ont  of  onlpr,  fimt,  by  cftrriage,  when  the  index 
may  Iw  wholly  or  partly  <lriveu  out  »if  the  Kiiirit,  or  a  pc»rtiun  of  »pint  niav  bccunie  detaohetl 
from  the  main  rolantn  :  and,  wmnilly,  hy  bTow  evaporation  of  tho  spirit,  wbii'h,  rJNing  in  the 
tube,  coodeaaei  at  the  upi>er  encL     The  tirat  nieiitione^l  errors  are  «irrecli!<l  by  taklnfi^  the  Iher- 


aomst«r  in  the  haml.  with  its  butb  downwards,   and  giving  it  a  Kwing  up  and  ilown.     Tl 

i»o*ii 

to  trickle  bark  to  tho  mniu  <H>[iimii 


second  \a  remeiUed  by  the  mctlnurl  jHjtiition  of  thu  iiuLmment,  which  allows  tue  condensed  spirit 


A'.B.— On  no  aci^uunt  HhaU'vcr  xa  artifirial  heat  to  be  applied  to  a  apirit  thvrniomeler.  In 
re-MttinK  the  minimum,  the  index  ttlnmhl  never  lie  Imiught  fjuiti-  to  the  end  of  the  ooluxiin  of 
spirit 
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oa  coalzBg  <?Qiifiai:t  into  ihe  boOk  ba£  bmka  l)«tv<e«L  the  olirtnietiim  and 
the  balh,  ao  chas  she  skrutt  izi  die  s^m.  remuizia  aL  the  hei^^  it  had 
reached  dtxrin^  nhe  ;niie  of  the  -^c»»iSi«ft:  heat. 

Th.e  thermome&er  is  pLiLthi  in  die  whittle  £:)tzr  &et  abi^v?  the  gtoond.  and 
solfiiueadT  £ir  h>}UL  hit  wrUId  V)  be  TumEected  br  miiacion.  It  should  be 
ficelT  «:xpoised  to  lir.  bos  pe^e^rtlT  prjdH^ted  &}iil  the  aaa'«  nv^ 

Two  TnmrTnirni  chenib?niiecei9  OK  ^applied. 

The  ShtMi*f  Minimum  is  .la  ak-oholii:  chennometer  vith  a  anall  indi^  in  tke 
ftlcohoL  It  is  %t  by  Aiifc^.f  che  imiex  m^sriij  b?  the  end  of  the  spizxfc  ;  as 
the  sport  1^>1ItzaL■ts  ■^Trm.r  ,^>^,£  ic  o:imes  the  ixuXtix  tlowu  :  whea  it  expands 
a^:aiiL  i^  <;aiLzi<>c  move  the  index,  bat  IeiiTf»  it  at  the  'ieiczee  of  ^reateot  cokL 
The  eibi  of  the  in.<lex  £izthe:«c  fr*:m.  the  balb  is  the  p^int  to  ?f«L 

This  theniL>?meter  is  pLk.'eil  m.  the  z^haiie  &ar  teet  .ibovv  xroimd.  under  the 
«une  ooaditioas  ;is  the  &>nneE. 

The  *j-r*b»  Jitnintum  -w  *  T-*ny!^tr*'>i  Ryiuxtioa  rVf-Htwuffer"*  s 
mometer  of  the  sime  kin*!,  but  pp^cectetl  br  a  ^zlaes  ^Lu^bL  It  o 
alni>:)st  cloee  to  the  JT*:>and  on  ^rrtneew  sospezuled  on  listle  tzipi>is  of  wood  ;  i£ 
is  intended  to  indicate  the  amn^ant  ot'  cooling  prodoee*!  hj  iadia£ion  &om  the 
ground. 

Common  Thermijnmttfr. 

The  dzT  bulb  of  the  **  wet  an^l  tlry  bolb  thermomefi»''  i»read  as  a  eaaaaaa. 
thezmometer. 

AH  the^  thennometers  can  be  reaii  to  tenths  of  ^  >iei£Re.  The  maxxmxnn 
asiil  minimunL  thermometers  ue  twki  once  i^hkj,  Tssoajlyxt  d  ^.x. :  the  foznier 
ZDArka  the  hfrjhesc  p«:-ui?  reoL-heil  ku.  the  pr^Tioas  ;iftem<vn.  ;uid  most  be  so 
enteretl  on  rhe  return  :  the  latter  the  loweijt  point  i^>tii:hed  ^.^n  the  same  monr 
TTt^iT  For  the  army  returns  the  ei.^cninon  chianLL>meter  is  read  twice  a-Uor.  afi 
0  a.JL  and  3  p.x. 

Aimjti  -if  f/W  T-trnpurvtur^. — The  maxim^im  and  THfTiTmnm  in  shade  ^r^ 
mc-<¥t  impt/nant  >dima£io  iniiitnitit^ns :  the  >iil!ecvnce  between  chem  on  tfae 
sanift  •lay  oonscitates  the  rani?*  oi  the  diomal  dnctnation.  The  range  is  ex- 
pr^^eii  in  sevtital  waya. 

The  *^x:reme  -iaily  t-""^  is  the  'iiJezence  between  the  maxxmom.  and 
niininiTcn  thennii-meter  ^-n  anv  on**  -iav. 

The  •fxtTf^me  m<:-n£hly  ot  annTial  nc^  is  the  di£>Eenee  between  the  ^xentest 
and  least  h.*:i.,:hr.  in  any  mondli  it  y*i4ir. 

The  mean  mooshly  tani?e  is  the  iLuIy  ian;ces  added  and  •ixviiied  by  the 
nTimh*r  of  'lava  in  i  m'-nth. 

Toe  m»ran  yeoily  raiiiz**  ia  the  mon:hiy  ranges  ^kiied  and  «iiTided  by  li 

H-i^in  T-^iifj^rjtfxrf. — The  mean  Memperatore  ^^f  the  day  is  obtained  in.  the 
fijLijwin:!  wavi : — 

M.I  AbH*ii:itiily  at  (Greenwich  and  other  orwervatories.  where  by  means  of 
phiw.izraphy  the  heiidit  •:f  the  thennir-meter  at  every  moment  of  the  day  is 
Pigister^l 

ir.f  A!n<:!?t  abs^iliwly.  if  :he  thermometer  is  noted  every  hour,  and  the 
mean  of  the  ■:heer^iti<;'iis  ;ir»?  :aken. 

(''.  I  Approximately  in  -^rTeral  ways.  Taking  the  mean  '}i  the  shaiLe 
mATTTTiTTTTi  3i[fi  nTTTifTnTTTT^  ot'  the  SQJxiis  ^Juj.  XxL  this  coontTT.  dans)£  the  ooid 
month.-*  i  r»ec»Mnber  ami  J:uiaarvi.  the  resnlt  is  Terr  A*ys^  to  the  troth,  but  as 
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Jttnuury, 

0-2 

May, 

1-7 

Fel)ruary, 

0-4 

June, 

1-8 

March, 

1- 

July. 

i-y 

AprU, 

1-5 

Au^st, 

1-7 

the  tempemturc  increases,  a  jjreater  an*l  greater  error  is  produced,  until  in 
July  lUo  mean  uionLhly  error  is  +  1^*9  Fahr.,  and  in  some  hot  days  ie  much 
greater.  In  the  tmpios,  Die  nioiin  of  the  maximum  and  minimum  must  give 
a  result  still  farther  from  the  truth. 

fit  fhi'jt  fotitifri/,  tlin  ftj>plication  of  a  monthly  correction  has  been  suggestwl 
liy  Mr  Glaisher.     It  is  tliLs — 

8tihtr&ct  from  the  monthly  moan  of  the  mayimnni  and  minimum — 

n  It  Q 

September,  1-3 
October,        1 
November,  0*4 
December,  O'O 

The  result  ia  the  approximate  mean  temperature.  But  thiB  is  true  only  for 
this  country.  It  would  be  very  desiniblo  to  work  out  in  each  country  the 
proper  correction. 

In  a  ^roat  number  of  places  the  mean  U<mpeniturt^  of  tlie  day  and  year,  as 
stated  iji  hookH,  is  dorivi'd  scdely  from  the  mean  of  the  niaxiniimi  and  mini- 
mum, and  rannot  l>e  ('oiisidpr*^!  aa  correct. 

The  approxiinjtt*^  mmu  temiKirature  may  bo  obtained  by  taking  nbser>'utiou8 
at  certain  iim^  durini^  the  day,  and  applj-ing  a  correction*  Mr  (Jlaisher  hjia 
given  (wmie  very  vnluablo  tables  nf  this  kind,*  which  can  be  consultwL  The 
fnllowiuf;  ndcH,  which  are  iipplicable  in  all  parts  of  the  world,  ai-e  given  by 
llerschel  : — + 

If  olwervations  are  taken  three  times  daily — at  7  a.m..  2  p.m.,  and  9  p.m.  — 
houra  which  wo  may  denote  by  /,  /',  and  tf' ;  then 


t-^f+^f 


=  muau  temperature  of  day. 


If  the  hours  are  S  a.h.,  3  p.m.,  and  10  p.m.,  the  formula 
7/+7f+10r 


24 


-  mean  of  day. 


Another  tiimple  mode  of  •(ettiiig  an  ap]iro.\imatiun  to  the  mean  tempemture 
is  this:  Take  the  mean  of  the  Tnaximiini  anil  minimum,  and  call  it/;  if  a 
single  ol>*ier\'ation,  Z',  is  made  with  the  drj  bulb,  then — 

2  t  +  f 


If  tM'o  observations  {f*  and  t')  arc  taken  beaide  the  maximum  and  minimum, 
the  rule  is — 

4 

j\nd  so  on. 

Tlie  nearest  appMnrh  to  the  mean  temperature  of  the  day  by  a  single 
oW'rvation  i**  given  at  from  8  to  y  p.m.  ;  thi*  next  is  in  the  morning — alKiut 
8  o'clock  in  .July  and  10  in  Dccemljcr  and  January. 

The  nearest  approacli  to  thv  mean  annual  temperature  is  given  by  the  mean 
(d'  the  month  of  OcUiber.  Ohservations  made  from  a  week  before  to  a  wet^k 
^he  24th  April,  and  itgain  in  the  corrciiponding  weeks  of  October,  give  a 


*  On  tbc!  Corrcctiotu  to  Im*  Ap{>l)e(l  to  MeteoraloRical  Ohwrvations  fur  Diiinml  Rofiiip, 
jjn;ujin.il  by  Llie  Ccmticil  of  tlip  British  Meteurolt^cal  Stwiety,  IS50.     Th«fi«  c^irrectiooa  are 
UcaMc  only  to  thii  countn'. 
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rerluin  upproxituutiuii  to  tlic  yearly  mean  temperature  (Hcrschel,  "  Meteor- 
ologjVp.  180). 

The  changes  in  temjwrature  of  any  place,  during  the  day  or  year,  are  cither 
periodic  or  non- periodic.  The  former  are  dependent  on  day  and  night,  and 
on  the  seasons,  i.e.,  on  the  position  of  tho  place  with  rfspect  to  the  sun.  The 
periodic  changes  are  sometimes  termed  fluctuations,  and  the  difference  between 
day  and  night  temperatures,  or  tlie  tt^mperalures  of  the  hottest  and  coldest 
months,  are  often  called  the  aiuplituck's  of  the  daily  or  yearly  tiuctuations. 

The  Tiou-perinilic  chanj^'ca  are  dependent  chiefly  on  shifting  winds,  and  may 
cither  augment  or  losivLu  tlie  periodic  changes.  They  are  sometimes  terme<l 
undulfiliona.  Tlie  tliermumelcr  makes,  of  course,  no  distinction  between  these 
two  causes  of  change,  hut  the  observer  should  distinguish  them  if  possible. 

Daily  Ptriwlir.  Chamjetf. — On  laud  lb«  bemjwraturv  of  the  air  is  at  its  lowest 
about  3  o'clock  A.M.,  or  just  bcfoi-o  sumnse,  and  at  its  iiiaximtim  aljout  2 
o'clock  P.M. ;  it  then  falls  nearly  regularly  to  3  o'clock  .\.m.  On  water  tho 
maximum  ia  nearly  an  hour  later. 

Tlie  amount  of  dinma!  periodic  change  is  greater  on  land  than  on  water ; 
in  the  interior  of  continents  than  by  tlio  sea-side;  in  elevated  districts  than 
at  sea-level  As  far  as  land  is  concerned,  it  is  least  on  the  sco-coost  of  tropical 
ifilauds,  as  at  Kingston  in  Jamaica,  Colomlw  in  Ceylon,  Singapore,  &c. 

Yenrhj  Periodic  Cliaugeg. — -In  the  northern  hemisphere  the  coldest  month 
is  usually  January  ;  iu  some  paris  of  (.';injwia  it  is  February.  i)ii  the  sea  the 
colviest  month  is  Utcr,  \h.,  March.  The  hottest  month  is  in  most  places 
July,  in  s<>rae  few  August ;  on  tho  sea  it  is  always  August.  The  Coldest  tlays 
in  this  country  are  t^iwanls  tho  21.st  tfanuary;  the  hottest  about  the  18th  to 
the  2l9t  July.  At  Toronto  the  hottest  d;iy  is  37  days  after  the  aummer 
pdlstice,  and  the  coldusL  55  days  iil'ter  the  winter  solstice. 

It  is  thus  seen  that  hutli  for  the  diurnal  and  annual  alterations  of  heat  the 
greatest  heat  is  lUft  wimultaneous  with,  but  is  after,  the  culmination  of  the  sun  ; 
this  is  owing  to  the  slow  abftor|4ion  of  heat  by  the  esirth. 

The  amplitude  of  tho  yeai'ly  fluctuatiuu  is  greater  on  land  tljan  sea,  and  is 
augmented  by  land,  so  that  it  reaches  its  highest  point  in  tlie  interior  of  great 
fxtra-tropical  continents. 

It  increases  towards  the  poles  for  throe  reosona,— 

1.  The  geographical  fluctuation  of  the  earth's  position  causes  a  greflt  yearly 
diflVrence  of  the  angle  with  wliich  the  sun's  rays  fall  on  the  earth. 

2.  The  duration  of  incidence  of  the  sun's  rays  (i.e.,  the  number  of  hours  of 
sunshine  or  shade)  ItiLS  greater  ytsirly  dififurences  than  in  the  tropics. 

3.  In  tho  nortlurn  ht^miaphere  especially  there  is  a  very  great  extent  of  land 
which  increases  ra<liation. 

Tho  amplitude  of  the  yearly  fluctuation  is  ver>'  small  in  the  tropical  land  at 
sea  level  At  Singapore  it  is  only  3'^'4  Fahr.  (Jan.  78'8,  July  82*4),  while  It 
is  immense  mi  coutiuenta  near  the  jwle.  At  Jakoutsk,  in  j^orth  Asia,  it  is 
1 1 2°'5  (January  -  W-5,  and  July  +  68°). 

UndHlatiom  or  Non- Peri' tlic  Changes  are  irregular  changes,  and  are  chiefly 
caused  by  the  ^rind,  or  to  a  less  extent  by  clouds,  rain,  and  evaiwration,  and 
by  great  and  rapid  radiation  from  the  earth.  In  the  tropics  near  the  sea  they 
are  slightest,  and  chiefly  depend  on  coast  and  sea  winds.  In  the  higher 
mountainous  regions  they  are  greater ;  they  are  greatest  in  those  countries 
wliicli  lie  in  the  debatcuble  region  between  the  cold  jwlar,  K.  and  ^E.,  and 
the  warmer  eijuatoritd,  S.  and  SW.  winds  (anti-trades).  Tln'y  are,  liowever, 
<»fUjn  dependent  on  load  winds,  caused  especially  by  ih^^  \  iciuity  of  high  lands. 

In  any  jtliu-e  ther*i  may  bo  great  undulations  and  smali  fluctuations,  or  great 
clinnges  in  each  way.     At  Itni^els  the  greatest  possible  yearly  undulation  is 


TEMPERATIKE  OF  THK  AIU. 


405 


90°.     In  Bomo  parts  of  ConacLi  imnitinse  umiulations  gomotuiies  occur  in  a 
day,  Ihu  ihennomot«r  ranging  even  50**  to  70"  in  ono  day. 

The  hub  winds  of  the  rainleaa  deaorta  have  long  purjcled  metoorologists ; 
they  often  cause  enormous  undiUations,  50°  to  as  much  as  78°  Fahr. 

Tanpcmiure  of  the  Air  of  ant/  plac^. 
Thia  depends  on  the  following  conditions  : — 

1.  Otujtjrojthital  pmtition  tw  injfu*:ncintj  the  amount  and  duration  qf  gun's 
raya  trhich  are  rerelvfd. — Tho  nearer  the  equator  the  hotter.  For  23J  degreea 
on  either  side  the  equator  the  sun's  rays  are  vertical  at  one  period  of  tho  year, 
and  are  never  more  oblique  than  47°.  The  mejin  yearly  temi>eraturo  of  tho 
equator  is  82^  Fahr.,  of  the  pole  is  about  2°'fi  Fahr.  Tho  decline  frum  the 
eiiuatur  U)  the  pole  la  not  regular ;  it  IB  more  rapid  from  the  equator  to  30** 
than  in  the  higher  latitudes. 

2.  Jinlniivtf  amount  o/Litml  ami  Water. — The  sun's  rays  passing  through  the 
air  with  hut  trilling  loss  faD  on  land  or  on  water.  Tho  spccihc  heat  of  land 
being  only  ono  (|uarter  that  of  water,  it  both  absorbs  heat  and  gives  it  out  more 
rapidly.  Water,  on  tlie  other  hand,  absoibs  it  more  slowly,  stores  up  a  gn_>attT 
quantity,  and  parts  witli  it  U*s  nailily.  The  temperature  of  the  sujierficiiJ 
water,  even  in  the  hott^^st  regions,  seldom  exceeds  yu"  to  82**,  and  that  of  tho 
air  is  generally  below  {'2''  to  even  6°)  the  tempemture  of  the  water  (J.  Dai-y). 
Coiiseiiuently  the  more  Ituid  llie  greater  is  the  heat,  and  the  wider  the  diurnal 
and  yearly  anqditudes  of  fluctuation.  Tlie  kind  of  soil  has  a  gn*at  ett'ect  on 
absorption,  and  the  land  also  transmutes  the  heat  to  a  certain  extent  (see  Son.). 
The  evaporation  from  tho  water  also  greatly  cools  the  air  (see  Evaporation). 

3.  ElecaiioTi  of  the  phice  aboec  the  nea-kvel. — The  greater  the  elevation  the 
colder  the  air,  on  account,  !»/,  of  tho  lessening  amount  of  earth  to  absorb  the 
sun's  rays ;  and,  2i//y,  on  account  of  the  greater  radiation  into  free  space.  The 
decline  of  temperaturo  used  to  bo  reckoned  at  about  1*  Fahr.  for  each  300  feet 
of  ascent,  but  the  balloon  ascents  of  Mr  WoUh,  and  especially  of  Mr  Glaisher, 
have  proved  that  there  is  no  regular  de^-line  ;  there  are  many  currents  of  warm 
air  even  in  the  uj>per  atmosphere.  Still  the  old  rule  is  ust-ftil  as  an  approxi- 
mation. The  amount  of  decline  varies,  however,  in  the  same  place  at  diil'erent 
times  of  the  year.  In  Mr  Glaisher*8  balloon  ascents,  in  a  cUmdy  sky,  it  was 
about  4'  Fahr.  for  each  inch  of  barometric  fall,  at  hrst ;  but  when  the  baro- 
meter hail  fallen  1  i  inches  the  decline  of  tem]>erature  was  more  rapid.  Under 
ft  dear  sky  there  was  a  ii\X\  of  5°  Fahr.  for  each  of  the  Hrst  foxu-  inches  of  de- 
scent;  tlien  4^  per  inch  till  the  thirteenth  inch  of  descent,  and  then  4'G  for 
the  fourteentli,  fifteenth,  and  sixteenth  inches  of  descent. 

Tho  snowline  at  any  spot,  or  tho  height  at  which  snow  will  lie  the  whole 
year,  can  be  approximately  reckoned  by  taking  tho  mean  yearly  tempemtnro 
of  the  latitude  at  sea-level,  and  multiplying  the  diflorence  between  that  tem- 
perature and  32"  Falir.  by  300.  The  aspect  of  a  place,  however,  and  other 
circumstances,  have  much  to  do  with  the  height  of  the  permanent  snow-line. 
Tho  mean  temperature  i»f  any  place  can  be  approximately  reckoned  in  the 
same  way,  if  the  mean  temjM'rature  of  the  latitude  at  sea-level,  and  the  ele- 
vation of  the  place  in  feet,  be  known. 

4.  Atrjyert  awl  ErjMnture,  ami  Sjt^rial  Local  CondltfoM. — These  circum- 
stances chiefly  allect  a  place  by  idlowiny  free  exposure  to,  or  slieltering  from, 
the  Sim's  rays,  therefore  lessening  the  number  of  hours  the  rays  reach  the  soil, 
or  by  fm-uishing  at  certain  times  a  large  moist  surt'ace.  Tlnis  the  iixt<.nsive 
wmd-})ankfl  of  the  Mersey  cause  very  rapid  alterations  of  temperature  in  tlie 
water  and  air  by  being  exiwsed  every  twenty-four  hours  twice  to  the  aun  and 
sky  (Adie). 
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5.  Aerial  and  0*wk  Cnrtv/it-H. — These  have  a  grc^it  etfoct,  bringing  clouds 
wliicli  block  out  the  sun  or  produoe  rain,  or  which,  in  the  case  of  ocean  cur- 
TQXdaj  cool  or  warm  the  nir.  The  cold  polar  sea  currents  and  the  warm  vi\ua- 
torial  (like  the  (iidf-stream)  in  some  cases  almost  det<*Tmine,  and  always 
greatly  inlluenee^  the  tempemture  of  a  place. 

6.  N^fihiffi  of  fhf  Soil. — On  this  point  little  is  yet  known,  but  it  is  cortain 
that  svtme  soils  etmily  absorb  heat ;  others  do  not.     The  moist  and  clayey  BOi 
are  cold  ;  the  dry  hanl  rocks  and  dry  sands  are  hot. 

The  hottest  places  on  the  eartli  are — in  the  eastern  hemisphere,  near  the 
Red  Rea,  at  Massavn  and  Khurtoum  (15"  N.L),  uiid  on  tliu  Nile  iji  Lower 
Nubia  ;  annual  t^-MiipcrAture  ^  90°  5  Fahr.  ;  in  tlie  wostem  liemisphcre,  on  the 
Continent,  near  the  W*'»t  Iiidiew,  the  annual  teni]>enit\ire  is  Sl'^'O.  These 
are  sometimes  called  the  climatic  poles  of  hcnt.  The  poles  of  cold  aro  in 
Siberia  (Jakout^k  to  Utiijnuak,  02"  X.),  and  near  irL-lville  Island. 

iKothftuKtl  Uftff'. — The^i^  are  lines  dmwii  on  trharts,  unrl  wrre  propoBe<l  by 
Ilumboldt  to  comiect  all  places  having  the  Siimo  mean  animal  temperature. 
The  various  condition.-?  ju.st  noted  eAUse  these  lines  to  deviate  mere  or  less 
t'l-oiu  the  lines  of  Ii^titude.  Tlie  isothermal  linos  are  now  dra\\Ti  to  repre^ient 
the  places*  of  the  same  mean  nn-athly,  or  i\\vi\\\  winter  or  Hummer  temperature. 

Th«  lines  of  mti\n  smnnier  temjierature  (Ihne  numthiit,  .Itme,  July,  August) 
lire  calletl  is<jtheral  ;  tho^^e  of  mean  winter  temperature  (December,  January^ 
and  February)  arc  called  isocheimonni. 


SECTION  II. 
HYGROMETERS— HUMIDITY  OF  THE  AIR. 

The  amount  of  watery  vapour  in  the  air  cini  be  determined  in  several  ways  ;* 
by  direct  wiM^'hin;^^  by  I^aniell's  or  Hc^^'naidt's  hy^rt:aneter,  by  the  hair  hygro- 
meter, and  by  the  dry  and  wet  bulbs.  The  metluHl  by  the  dr^"  and  wet  bulb 
ihermoraetera  has  been  adopted  by  the  Arnty  ^[idiral  OrjMirlment,  and  olv 
servations  are  taken  twice  daily  (0  a.m.  and  '.i  p.m.)  The  instruments  are  nnt 
9clfnjgiaterinf<,  and  are  simply  ivad  olf.  They  are  placed  in  the  shadr,  fourfeet 
above  the  grnund,  tlu^  bulbs  frt*ely  exposed  to  tlie  air,  but  not  exjwse*!  to  the 
eilect  of  mdiant  liwit  from  brick  walls,  tVc.  The  wet  bulb  is  covered  with 
muslin,  whirh  is  kept  iiioistene*!  by  cotton  twisted  round  the  bulb  and  then 
passing  into  the  water  ves*el  ;  the  cotton  is  soaked  in  solution  of  carbonate  of 
aoda,  or  boiird  in  ether  to  free  it  from  fat,  sii  that  water  may  ascend  ejwily  in 
it  by  capillary  attraction ;  the  water  must  be  either  rain  or  distilled  water. 
TTie  dew-point,  the  weijjht  of  a  cubic  foot  of  vapour,  and  the  rtdative  humidity, 
are  then  taken  firim  Mr  Glaislier's  tables.* 

Dejinilioit  n/  fhetfe  Ivnth^. — ^The  dew-point  is  the  temperature  when  the  air 
is  just  Baturat4Ml  with  moisture,  so  that  the  least  further  fall  woidd  cause  a 
deposit  of  water.  The  tpiantity  of  vai«.»Hr  which  can  be  taken  up  and  be 
mode  quite  invisible  to  the  senses  varies  with  temperatun'.  The  following 
table  gives  the  weight  of  a  eubie  foot  of  vaiM)ur,  or  to  use  the  common,  though 
not  quite  accurate^  jthrase,  the  weight  of  vn]»<tur  in  a  ctibic  foot  of  air  nl 
different  temperatures  when  the  air  is  saturated  with  moisture  : — 

*  tl^fnTimctrical  TaMck.  Sd  cHlitfon,  1M8.     A  copy  is  now  Beat  tuncb  statimi. 
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fht  in  Grains  of  a  Cnbh  Foot  nf  Va}hjui\  under  the  ^jrcsmre  f>/30  iwcVitw 
'  Mtrrcttrt/for  ttk'ty  (le(/re*'  of  itrmjferntitrpy  front  0°  to  100".      T/te  /ewi/x'^m- 

turc  lit  the  ihnc-jMtivtf  and  the  tp*u'fjfif  if  rnjMjttr  w  Oie  teelgfU  ichich  can  be 

stutaiiitid  ai  that  tatip^roinrf.  icifhvtd  beituj  visibh. 


Tpinp. 
Falir. 

Wciglil  iti 

prains  of  n 

Cubic  Foot  oX 

Vapour. 

Temp. 
Fahr. 

Welubt  in 

graiii.t  o|  a 

Cubic  Foot  of 

Vftpour. 

Temp. 
Falir. 

Weight  in 

grniriB  of  a 

Cubic  Fool  of 

Vapuur. 

Temp. 
Fahr. 

Wfcight  ill    1 
pruirn  nfa 
Ctiltic  Foot  of 
Vapour. 

* 

0 

gni. 
0-55 

* 
26 

gre. 
l'()8 

a 

51 

4-24 

76 

9^9 

1 

0-57 

27 

175 

53 

4-39 

77 

9-99 

2 

0-59 

28 

1-82 

53 

4-55 

78 

10-31 

3 

0-62 

29 

1-89 

54 

471 

79 

10-64 

4 

0G5 

30 

1'97 

55 

4-87 

80 

10-98 

5 

0-68 

31 

205 

56 

504 

81 

U-32 

ti 

0-71 

32 

213 

57 

5*21 

82 

11-67 

7 

0-74 

33 

2-21 

58 

5-39 

83 

1203 

8 

0-77 

34 

2-30 

59 

5-58 

84 

12-40 

9 

0-80 

35 

2-39 

m 

5-77 

86 

12-78 

10 

0-84 

30 

2-48 

61 

5-97 

86 

1317 

11 

0-88 

37 

2.57 

62 

017 

87 

1357 

12 

0-92 

38 

2-GG 

63 

6-38 

88 

13-98 

13 

0-96 

39 

2-76 

64 

6-59 

89 

14-41 

U 

1-00 

40 

2-86 

65 

6-81 

90 

14-85 

15 

1-04 

41 

2-97 

66 

7  04 

91 

15-29 

Ifi 

1-09 

42 

3-08 

67 

7-27 

92 

15-74 

17 

1  14 

43 

3-20 

68 

7-61 

93 

1621 

IR 

M9 

44 

3-32 

69 

7-76 

94 

16*69 

19 

1-24 

45 

3-44 

70 

8-01 

95 

1718 

20 

1-30 

46 

3-5(5 

71 

8-27 

96 

17-68 

21 

1-36 

47 

3-69 

72 

8-54 

97 

18-20 

22 

1-42 

48 

3-82 

73 

8-82 

98 

18-73 

23 

1-48 

49 

3-96 

74 

910 

99 

19-28 

24 

1-54 

50 

410 

75 

9-39 

100 

19*84 

25 

1*61 

The  dew-point  is  obtained  dirfrJty  by  Daiiiell's  or  RcgnaiUt'H  hypronicUir, 
which  enables  ua  to  cool  arid  not<!  the  tomiK*ruture  of  a  bright  surface  until  tlio 
(lew  is  deposited  on  it,  or  by  means  of  the  tlry  and  wot  bullte. 

Unless  the  air  is  saturated,  the  teraiienitiirt'  of  the  wet  bulb  (/.a.,  the 
l^'Uijwrature  of  evaporation)  is  always  above  tht  dew-point,  but  ib  l»i«!ow  th« 
temperature  of  tlio  dry  bulb,  being  retlucetl  by  the  ovHpomtion.  If  tlio  dry 
and  wift  bidba  are  of  the  same  temperature,  the  air  is  auturated  with  moisture, 
and  the  temperature  noted  is  the  dew-point ;  if  Uiey  are  not  of  the  samo 
t<-'mpcratnre,  the  dew-jviint  ia  at  some  distance  below  the  wet  btdb  temp<irature. 

It  can  then  be  rah-idated  out  in  two  ways. 

(tf.)  iSy  Air  (Uaishor'a  factore.  15y  comparison  of  tho  result  of  Danioirs 
hyRTonietor  aiiH  the  dry  and  wot  bulb  tbermometfirs  for  a  long  \em\  of  years, 
Mr  (Ilaitther  has  deduced  an  i-mpirical  formula,  which  is  thus  worked.  Take 
Ihr  differtmce  of  tht*  i!r)-  and  wet  bulb,  and  multijily  it  l>y  tlie  fjirtnr  which 
j^tands  opposite  Ih"  dnj  bufh  tem|K'mturv  in  thu  following  lal>It',  deduct  the 
priMlucl  from  th*-  '//•//  bulb  t<'mperature,  the  remilt  is  the  dew-point : — 
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Qlaitfhvf'i  Faeioi'i: 


Reading 
of  Dry.bnlb 

Thrnii. 

Factor. 

Reading 

of  Dry-bulb 

Therm. 

Factor. 

Reading 

of  Dry- bulb 

Thenn. 

Factor. 

Reading 

of  Dry -bulb 

Tlierm. 

Factor. 

o 

10 

8-78 

o 

33 

3-01 

56 

1-fU 

o 

79 

1-69 

11 

8-78 

34 

2-77 

57 

1  -92 

80 

1-68 

12 

8-78 

35 

2-60 

58 

i-oo 

81 

1-68 

13 

8-77 

3G 

2-50 

59 

1-89 

82 

1-67 

14 

8-76 

37 

2-42 

60 

1-88 

83 

1-67 

15 

8-75 

38 

2-36 

61 

1-87 

84 

1-66 

16 

8-70 

39 

2-32 

G2 

1-86 

86 

1-65 

17 

8-63 

40 

2-20 

63 

1-85 

86 

1-65 

18 

8-50 

41 

2-26 

64 

1-83 

87 

1-64 

19 

8-34 

42 

2 '2  3 

65 

1*82 

88 

1-64 

20 

8*14 

43 

2 -20 

66 

1-81 

89 

1-63 

21 

7-88 

44 

218 

67 

1-80 

90 

163 

22 

7-60 

45 

216 

68 

1-79 

91 

1-62 

23 

7-28 

46 

214 

69 

1-78 

92 

1-62 

24 

6-02 

47 

212 

70 

1-77 

93 

1-60 

25 

6-53 

48 

2-10 

71 

1-76 

94 

1-60 

26 

6-08 

49 

2-08 

72 

1-75 

95 

1-59    \ 

27 

561 

50 

2-06 

73 

1-74 

96 

1*59 

28 

5-12 

51 

2-04 

74 

1-73 

97 

1-59 

29 

4-63 

52 

2-02 

75 

1-72 

98 

1-58 

30 

4-15 

53 

2-00 

76 

1-71 

99 

1-58 

31 

3'70  : 

54 

1-98 

77 

1-70 

100 

1-57 

32 

332  I 

55 

1-96 

78 

1-69 

The  dew-point  ln-iiif;  ohtninetl,  tlwj  amount  of  vapour  iu  a  cubic  foot  of  air 
JB  at  onco  seen  by  looking  at  tin-  tiible  beforu  given.  From  thia  fonnula  Mr 
GlaisLer's  tables  have  boon  taleulfttoJ. 

{b.)  ApjuhtCn  Funnuia. — From  a  most  philosophical  and  exhaustive  analysis 
of  the  conditions  of  thia  coniplicjited  problem,  l)r  Apjohn  has  derived  bia 
celebrated  fonuula  which  is  now  in  general  use.  KeduceJ  to  iU  most  simple 
expression,  it  is  thuii  worked  : — A  table  of  tlie  elastic  k'nsion  of  vrip^mr,  in 
inches  of  mercury'  at  dilferent  t-e.m]K'Tatiire8,  nnist  be  used.  From  Uiis  table 
take  out  the  elaijtic  tenaiou  of  the  tenijwmture  of  U»e  fct/  tlienuometur,  and 
call  it/.  Lot  i/  lie  the  difli'rence  <»f  tlie  two  thennometera,  and  h  tiie  ijK-*erved 
height  of  the  baromeUT.  A]>johnV  formula  then  enables  us  t*:>  calculate  the 
elastic  tension  of  the  dew-point,  which  we  will  c^ill  F  ;  and  this  being  known 
by  looking  in  tlie  table,  wu  obtain,  op]>ositf  tliis  elastic  tensioiij  tlie  dew-jwiut 
temi>eriiture. 

If  the  tem]»emture  be  above  32°  the  formula  is — 


17-/-    ''    V     '*    • 


olow  32**  tlie  formula  if 
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Or  the  formula  may  be  thus  expr&sticd — 


30' 


The  ilow-point  Ix^ing  known,  the  wniglit  of  a  cubic  foot  of  vapour,  and  the 
amount  of  elastic  t<uxsion,  cx]>ros3c<l  in  tiiclica  of  mercury  (if  it  is  wished  to 
loarn  this),  aro  tnkcn  frttm  tables  ;  tho  relative  humidity  is^ot  hy  calculation. 

Tile  relalivu  humidity  is  merely  a  conveniont  term  to  expresa  cumi)amtivo 
diyneisa  or  moisture.  Complete  saturation  being  assumed  to  be  1 00,  any 
degree  of  J^^^K'8S  may  be  expressed  as  a  jK-rcentage  of  this,  lUid  is  obtained  at 
once  by  diviiUny  the  weight  of  vapoiu*  actimily  detemiiuud  by  the  weight  of 
vapour  which  would  Imve  Iweii  present  had  the  air  Iveen  saturated 

In  order  to  ^ave  trouble,  all  these  poinU*,  aud  other  mattorn  of  interest, 
Buch  as  the  woight  of  a  cubic  foot  of  drj*  air,  or  of  mixed  tlry  and  moist  air, 
ore  given  in  Mr  Glaislior's  Ilygrouietrical  Tables,  which  are  now  sejil  to  tlio 
j)rincipal  stations,  and  which  all  medical  officers  arc  aihiscd  to  get.  Uut  in 
tho  ftlwwnce  of  these,  the  tables  given  in  this  chajiter,  find  Gluisher's  tactors, 
will  enable  the  chief  points  to  be  determined  ;  also  tlio  following  t^ible,  which 
is  extracted  from  IVtr  Olaislier's  larger  tables,  will  bu  found  useful.  It  gives 
thti  relative  humidity,  and  if  the  weight  of  u  cubic  foot  uf  vapour  (in  the  table 
already  given),  at  the  temjwralure  of  the  dry  bulb,  \w.  uiultipliHl  by  the  rela- 
tive humidity,  and  then  divided  by  100,  the  actual  weight  uf  vapour  in  the  air 
at  tlie  time  of  obser%'ation  is  obtained.* 

To  read  the  table  take  the  tercperatiiTG  of  the  dry  bulb,  and  the  difference 
between  it  and  the  wot  bulb,  and  look  in  tho  tablo  at  the  intersection  of  tho 
two  columns. 

The  amount  of  watery  vapour  can  also  be  toltl  by  a  hair  hygrometer.  A 
modilication  of  Saussure's  hygrometer  is  still  used  in  France.  A  human  hair, 
freed  from  fat  by  digeation  in  Hrpior  potaasa;  or  ether,  is  stretched  between  a 
fixed  point  and  a  small  net-die,  which  traverses  a  scale  divided  into  10(1  parts. 
As  the  liair  elongates  or  dries,  the  needle  moves  and  indicates  the  relative 
Immidity.  The  scale  isgraduatwl  }»y  wetting  the  hair  for  complete  saturation, 
and  by  placing  it  over  sulphuric  acid  of  known  strength  for  different  degrees 
of  saturation.  A  verydelirate  instrument  is  thus  obtained,  which  indicates 
even  momentary  changes  in  moistiu-e.  On  compari&on  "ivith  tlie  wet  and  diy 
bulb,  I  have  found  that  it  gives  accordant  results  for  three  or  four  moutlis  ; 
it  theu  loses  its  deliau-y,  and  requires  to  be  a  little  wound  up.  If  compared 
with  the  tlry  )uid  wet  bulb,  the  hair  hygritmeier  »uems  to  be  exact  enough  for 
nxj*eriments  in  ventilatiun,  fur  winch  it  is  adapted  from  its  rapidity  of  indi- 
cation, llie  amomit  of  watery  vapour  in  the  air  luis  a  considerable  elfect  on 
the  temperature  of  a  place.  Hermann  vi»n  Schlagintweitt  has  p(tinte<l  out 
that  tho  differences  between  the  ttuijiorature  marked  in  the  sun  an<l  shiide  by 
two  maximum  thermometers  are  cliietly  du])enilfnt  on  the  amount  of  humidity. 
The  maxima  of  insolation  (measure<l  by  the  difference  between  tho  sun  and 
aluido  thermometers)  occur  in  those  stations  and  on  thone  days  when  humidity 
ia  greatest.  Thus,  at  Calcutta,  the  relative  humidity  being  %^  to  93,  Uie  inso- 
lation (or  difference  between  the  thermometers)  is  GO*  Fahr.  ;  at  Bellori, 
tho  ritlative  humidity  being  CO  to  65,  the  insolation  is  8°  to' 11°.  Tlicso 
results  are  explained  by  TyndalVs  observation;*,  which  show  that  the  trans- 
parent humidity    will   scarcely  afft«t   the  sim's   rays  striking    on  the  aun 


*  Or,  wIutL  U  Uw  AAHie  Ihiiig,  multijUy  hy  llie  reUtivo  liumklity.  wUb  a  ilci'iiuiil  point 
IWuro  it. 
t  Proceed mgt  uf  Royal  Soc.,  vol.  xiv.  p.  HI,  1805. 


410 


DESCRIPTION  OF  METEOROLOGICAL  INSTRUMENTS. 


Table  of  the  Relative  ffumirlifi/  ffivfirt  by  Hui  differeruie  heiwem  the 
Dry  aud  ^Wd  liulh. 
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theraioinetcr,  while  it  grontly  obstructs  the  radiation  nf  invisible  heat  from 
the  thorraonn.'t<?r ;  when  tho  air  is  highly  charged  with  inoistiin?,  the  sun 
th»?rmonK'U'r  is  constantly  gaining  ht'at  from  the  sun's  rays,  while  it  lo&ns  little 
by  nidirttion,  or  if  it  does  lose  by  nuliation,  giiins  it  a^ain  from  tlu:  air. 

When  watory  vapour  uiixus  M'ith  dry  air,  the  vohune  of  the  hitter  is  aug- 
mented; the  weight  of  a  cubic  foot  of  dry  air  at  6(»"  Fahr.  is  530*28  grains, 
imd  tliat  of  a  cubic  foot  of  vapour  at  60*  is  5*77  grain:*  ;  the  conjoint  weights 
wi)uld  be  54205  grains  at  6U^  but,  owing  to  the  enlargement  of  the  air,  the 
actual  weight  of  a  cubic  foot  of  snturatetl  air  at  60°  is  oidy  532*84.  It  will 
be  useful  tu  extract  a  table  IVoxu  Mr  Glaitiher*3  work,  allowing  the  weight  of  a 
cubic  foot  of  saturated  air. 


Weitjhi  of  a  Cubic  Foot  of  Sttiurtited  Air  under  the  pressure  nf  SO  incfies 

of  Mcrcurt/. 
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SECTION   III. 

BAROMETER. 

A  good  mort'iirial  barnnioler  is  supplied  to  many  army  i'tations ;  the  scalf 
is  brass,  5jTaduat<»d  t4>  2*>ths  or  A-tonlbf  nn  the  scale-,  and  is  read  to  xAa^^'** 
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bj  mcfltiw  of  a  Temier.  There  is  a  moreable  boUom  to  the  cistezn,  which  is 
worked  up  and  down  by  a  screw,  ao  as  to  keep  the  mereaxy  in  the  dstera  at 
the  same  level     Coirection  for  c^aci^  is  thus  aroided. 

To  fix  lite  Barometer, — Chooae  a  pboe  with  a  good  li^t,  yet  protected 
from  direct  sonlight  and  rain  \  fix  the  fame  sent  with  the  barometer  very 
carefully  with  a  pltunb-liaer  £0  as  to  have  it  exactly  perpendicular ;  then  hang 
the  barometer  on  the  hook,  and  adjust  it  gently  by  m«flns  of  tlie  three  screws 
at  the  bottom,  »j  that  it  bangs  truly  in  the  centre.  Te«t  this  by  the  plumb- 
line  (a  4-02.  weight  tied  to  a  string  will  do),  and  then  unscrew  the  bottom  of 
the  cistern  till  the  ivoiy  point  is  seen. 

Before  tixing  tlie  barometer  the  bottom  should  be  onscreweii  till  the  mer- 
cury is  two  or  three  inches  from  the  top ;  the  barometer  should  be  suddenly 
inclined,  so  as  to  let  the  mercury  fall  against  the  top ;  if  there  is  no  air  it  will 
do  this  with  a  dull  thud  ;  if  there  be  air  there  is  no  thud  ;  in  that  case  turn 
the  barometer  upside  down,  and  tap  the  side  forcibly  till  you  see  tlie  globule 
of  air  passing  up  the  tube  through  the  meTcury  into  the  cistern.  Do  not  he 
afraid  of  doing  this ;  if  the  screw  at  the  bottom  be  not  too  far  unscrewed 
there  is  no  danger  of  any  damage  to  the  instrument. 

Beading  of  Baroni^ttrr, — Kead  the  attached  thermometer  first ;  then  adjust 
this  cistem,  so  that  the  ivory  point,  pereeptible  through  the  glass  wall  uf  the 
ciitem,  seems  just  ti>  touch  the  point  of  the  imo^'o  in  the  mercury.  Than 
adjust  the  vernier,  so  as  to  cut  otT  the  li^ht  from  the  lop  of  the  mercury. 
Then  read  the  scale  with  the  bottom  of  the  vernier. 

I  have  found  that  a  little  dilticulty  is  experienced  in  understanding  the 
vernier  by  those  who  are  not  accustomed  to  such  iustnmieuta.  It  wflJ  be, 
probably,  comprehended  from  a  little  description,  read  with  the  instrument 
before  us.  On  the  scale  of  the  barometer  iteelf,  it  will  be  seen  that  the 
•mallest  divisions  correepoud  to  hulftenths ;  that  is,  to  ^tv^^  ^^  ^^  ^^^ 
(=  -05).  The  heiglit  of  the  mercury  can  be  reail  so  far  on  tlie  scale  itself 
Tlie  vemicT  is  intended  to  enable  us  to  read  the  amount  of  space  the  top  of 
the  mercury  is  above  or  below  one  of  these  half-tenth  lines.  It  will  be  ob- 
nerved  that  the  vernier  is  divided  into  twenty-live  lines ;  but  on  adjusting  it, 
00  that  its  lower  line  corresponds  vniW  a  line  indicating  an  inch,  it  will  be  soeu 
lliat  its  twenty -five  divisiuns  only  equal  twenty -four  huLf-tenlh  divisions  on 
the  scale.  The  result  is,  that  each  ilivi^ion  un  the  veniier  it*  s^fth  less  t 
half-tenth  division  on  the  scale.  One  ^th  of  a  half-tenth  is  tAtt^^  ^ 
inch  (0-5  -^  25  =  002  inch). 

This  being  imdorstotxl,  adjust  the  vernier  ao  that  its  hnufM  line  occuratt'ly 
corresponds  to  any  line  on  the  scale.  It  will  then  l>e  seen  thut  its  lowest 
line  but  one  is  a  little  distance  below  (in  fact,  '002  inch)  the  next  line  on  the 
fixed  scale.  Kaise  now  the  vernier,  so  that  its  second  line  shall  correspond  to 
the  line  on  the  scale  to  which  it  was  a  little  below ;  and  uf  course  the  bottom 
of  the  vernier  must  be  rai-ted  *002  inch  above  the  line  it  first  corresponded 
witL  If  the  next  line,  the  third  on  tlie  vernier,  be  made  to  correspond 
with  the  line  on  the  scale  just  above  it,  the  bottom  of  the  scale  must  bo 
mise<l  double  this  (*004  inch)  above  the  line  it  was  first  level  with  ;  if  the  next 
line  on  the  veniier  bt*  inmle  to  correspond  with  a  line  on  the  scale,  the  scald 
is  raised  '006,  and  so  on.  Each  division  on  the  vernier  equals  *002  inch, 
and  each  five  divisions  equals  jjoth,  or  -01  inch. 

The  barometer  is  rvarl  tlias.  Wien  the  tt">p  of  the  mercury  is  between  the 
httlf-Umth  lines,  ami  the  vernier  is  luljusted  to  the  top  of  the  mercury,  sec 
what  line  on  the  vernier  aljove  ci  tm^sponds  exactly  to  a  line  on  the  sc^e.  Then 
road  the  numbiT  on  the  veniier.  counting  fn_»m  the  Nittiim  ;  multiply  it  hy 
-(>02,  aii<l  the  n*sull  is  the  number  <>f  hundreds  or  thoiuMuds  of  an  inch  the 
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top  of  the  mercury  is  above  tho  half-tenth  line  next  below  it.*     Add  this 
number  to  that  tilremiy  (;ot  by  direct  rwviling  of  the  tixed  8<uilc,  and  the  roault 

^is  th»  height  of  the  mercury  in  inolic?  aiuL  docinmls  of  an  inch. 
CftrrcriifniM/iii'  thr  BaromHer. — 'ilie  bammetorsupplietl  t<i  military  stations 
nnjiiirca  no  corrt-ction  for  capacity.  Ther<j  are  two  constant  corrections  for 
all  barometors,  viz.,  eapillurity  and  ind<!X  error.  Tho  first  do|Mjnd8  on  tho 
frizc  of  tho  bore,  and  whether  Uie  mercury  has  boon  boiled  in  the  tube  or  not 
V 


Dijuuetcr 

nf  Tube. 

01  inch,     . 

oa 

03 

0-4 

0'5 

0-6 

To  be  uittMl  Tir  caitillaritVr  if 
the  mercur}'  has  been  boifed. 

•070  inches. 
•029  „ 
•014  „ 
•007  .. 
•003  „ 
•002      „ 


Tlie  error  for  (Mipillarity  18  notified  by  the  maker.  Indox  orror  la  detorrained 
by  cnmi»ftri80u  with  a  standanl  barometer.  It  is  indicated  by  the  maker,  and 
is  w.m8tunt  for  the  same  iHirometer.  Tho  index  and  capdlarity  errors  are  put 
to^^ether.  ITie  cjipillarity  error  is  alwaya  iwlditive  ;  the  index  error  may  be 
subtractive  ur  additive  ;  the  two  together  furm  a  con^ttint  <{Uiuitity. 

Correct Um  for  Ttunperature. — Tlie  barometer  i-s  always  reyist^red  as  if  the 
temperature  of  the  mercury  were  32°  Fahr.     If  the  tempemture  uf  the  mer- 
cury be  above  this,  the  metal  expands,  and  reads  hi^dier  than  it  wuiild  do  at 
32**.     The  amount  of  exiwinsion  of  merciuy  is  •OOOU)01  of  iU  bulk  for  each 
dej^ree  ;  but  llio  linear  expajwiou  of  the  brass  scale  must  bo  also  considerciL 
tSchumiichcrs  formida  i»  used  for  tlie  com.'ction — >*iz., 
h  —  ob8ervo<l  height  of  kimmetcr  in  inches. 
t   =  temperature  of  altaehed  thermometer  (Falir.) 
m  =  expansion  of  mercury  per  degree — viz.  '0001 001. 
/    =  linear  expansion  of  scale — viz.  '0000104344;  normal  temperature 
being  62°. 

,^m(^-32°)-/(/-62°) 
1 +;»(/- 32°). 

To  facilitate  the  correction  for  temperature,  tables  are  given  in  Sir  H, 
James's  work,  which  is  distributed  to  medical  officers.  The  shorter  table  on 
page  414  may  be  useful 

C(/rrecfio»  Jhr  Sta-Levt'l. — Medical  officers  do  not  require  to  make  this  cor- 
rection, as  wliat  is  wanted  is  to  know  tho  lurtual  pressure  of  tho  air  on  tho 
body.  As  the  mercury  falls  about  xjjVff^^  (OOl  ineh)t  for  every  foot  of 
ascent,  this  amount  multiplied  by  the  inmiber  of  feet  must  be  added  to  tJio 
height,  if  the  place  be  above  sea-level.  The  temjwmture  of  the  air  has,  how- 
ever, also  to  l)e  taken  into  account  if  groat  accuracy  is  rfH|uired. 

Wiien  all  these  corrections  have  been  made,  the  exact  height  of  the  mercury 
rejiresents  the  conjoint  weights  of  the  oxygen,  nitrogen,  Ciulxmic  aci*!,  and 
watery  vapour  of  the  atmosphere.  It  Is  difficult  t.o  sejiamte  thc«e  several 
Weights,  and  the  late  observations,  which  show  that  the  humidity  existing  at 
any  place  is  merely  local,  and  that  vapour  is  most  unequally  diffu£ked  through 

*  lusteftd  of  inulti]>l]ring  the  niuiilter  on  tlie  vernier  by  *003^  a  little  practice  will  enable  the 
calmlatton  to  Iw  nifl<le  ut  ouco.  On  the  vemivr  will  be  se«n  the  tignms  I,  2,  3,  4.  and  5; 
rorrw.poiidinK  to  the  5tli,  10th,  15th,  20th,  ami  S-Mh  lines,  autl  imlicating  01,  -02,  03,  -04,  or 
"06  iucli.     Each  line  betwtcn  Xhvse  nmnlture^l  lined  if<iualB  '0(>'2  inch. 

t  The  exact  ainounl  la  a  little  liclow  thLn,  but  variea  with  altitude  ;  at  fica-lercl  the  anionnt 
ia  'OOOSf^  for  evei'y  fiKit  of  asrfnt.     Kre  ninaKurerncnt  of  heights  by  hamneter. 


Qg  miBUMMOfiiCAi.  zssrsnfEns. 


ik,» 


of  fiU  aHaeked  tkenmmiirr  it  take  lUOmeitd. 


TWiiu. 

GgcTwSkM lorlk*  DiuwiUi'at 

a^ittdMs. 

»iotftM. 

a»M«. 

mtm^ 

wdL 

\aA. 

bd. 

isek 

33 

•0086 

■0088 

-0091 

•0094 

34 

-0134 

•0138 

•0143 

•0148 

36 

•0183 

•0188 

■0194 

-0201 

38 

•0231 

•0238 

-0246 

^W6 

40 

•0279 

•0288 

■0298 

H>W)9 

43 

•0327 

■0338 

-0350 

-0362 

44 

•0375 

•0388 

-0402 

•0416 

46 

•0423 

•i»438 

-0454 

-0470 

43 

•047! 

•0488 

•0506 

•06SS 

50 

•0519 

•f>538 

-0558 

•0577 

52 

■0508 

0588 

-0609 

•0630 

54 

■OOIG 

•0638 

•0G61 

•0684 

56 

•0004 

•0688 

0713 

■0738 

58 

•0712 

•(»738 

•0765 

•0791 

CO 

-0760 

•0788 

•0817 

•0845 

03 

•0809 

•0838 

•0868 

•0898 

64 

-^>K57 

•0888 

•0920 

•0951 

66 

0906 

•0938 

•0971 

•1005 

66 

•<I954 

-0988 

•1023 

•1058 

70 

•1000 

•1037 

•1075 

■1112 

72 

•1049 

•1087 

•1126 

■1165 

74 

■1097 

•1137 

■1178 

■1218 

7C 

■11(6 

•1187 

•1229 

•1272 

78 

•1194 

•1237 

•1281 

-13'25 

80 

•1241 

•12HG 

•1332 

•1378 

83 

•I2H9 

•1336 

•1384 

-1432 

84 

•1338 

•1386 

•1 435 

•1485 

86 

•1385 

•1435 

•UH6 

•1538 

88 

•1433 

•1485 

■1538 

•1591 

90 

•1482 

•1535 

■1589 

-1644 

the  air,  render  it  quitG  uucertaiu  vrliat  amount  of  tlii;  mercury  u  supported 
hy  the  watery  vapour.  Y*;l  that  this  hiw  a  coiisirlpmhle  effi^t  in  altering  the 
haromotric  height,  jwrlicularly  in  the  troftics,  Bwms  certiin  (lierschelj. 

The  height  of  tho  hiromotur  at  rU)a-li*vol  (liflV^rn  at  clifferent  parte  of  the 
earth's  surfiicc^ ;  bein^;  less  at  the  equator  (29*974)  than  on  either  side  nt  30** 
N,  and  S.  lat.,  aurl  lessening  aj^iin  t<>wa^Is  the  pfilea,  eajwcially  towards  the 

mth,  from  63°  to  74^  8.  lat.,  where  the  depp;Bsioii  is  upwanh*  of  an  inch.    It 
fera  in  ilitt'erent  places  also  acconlini^  to  their  (geographical  i>o6itiun  and 

loir  height  ahovo  sea-leveL     Like  t!)e  therinomet<;r,  it  is  subjected  to  diurnal 
and  annual  periodic  changes  and  to  non-periodic  undulations. 

In  the  tropica  the  diunml  changes  art?  very  steady  ;  there  arc  two  masinia 

id  two  uiiainia  :  the  Hrst  inaxinmm  is  about  9  a.m.  ;  tlio  first  minimum  about 
3  U\  4  r.M. ;  the  neoond  maximum  nt  10  p.m.  ;  the  second  minimum  at  4  a.ii. 
'I'hc^e  chiinges  are,  perhajm,  chielly  ^lejwndent  on  the  watery  va])our  (Herschel). 
this  country  Uie  diurnal  range  ix  U'sa ;  it  falls  from  midnight  to  about 
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4  or  G ;  risee  till  1 1,  and  falls  again  till  4  or  G  ;  then  rises  till  midnight.  The 
undukitiona  depend  on  tht*  constantly  sliifting  cum;nt8  of  air,  rentlering  the 
total  amount  of  air  over  a  ]>1ace  heavier  or  lighter.  The  wind  tends  to  pass 
towards  tlie  locality  of  least  bnroniotric  ]>res3nre.  In  thin  country  the  bartK 
meter  falls  with  the  south-west  winds ;  rises  vriiU  the  north  and  east ;  the 
fumior  are  moist  and  warm,  the  latter  dry  and  cold  winds. 

The  isobarometric  lines  are  the  lines  connecting  places  with  the  same  mean 
urmual  height  of  barometer. 

A{m»urf)ment  of  IliifjhU. — The  barometer  falls  when  heights  are  ascende^l, 
gs  a  certain  weight  of  air  is  lelt  below  it.  The  diminution  is  not  uniform,  for 
the  higher  the  asottnt  the  lees  weighty  the  air,  and  a  gn^ator  an<l  gnyiter  height 
must  be  as'Mmdcd  to  depress  tl^e  buometer  one  inch.  Tliis  is  illustrated  by 
the  following  table  : — * 

To  lower  from  31  inches  to  30  =    857  feet  must  be  ascended. 

30         ,.         29-    886 

29         „         28=   918 

28        ,.         27=   951 

27         „         26=    986 

26        ,.         25  =  1026 

25         .,        24=1068 

24        .,         23^1113 

23         ,.         22-llGl 

22         „         21-1216 

21         „         20=1276 

20         „         19=1341 

19         „         18=1413 
The  meaaiirements  of  heights  in  this  way  is  of  f^reai  use  to  medical  officers ; 
the  aneroid  barometer  can  be  used  ae  high  as  5000  feet,  and  a  delicate  instni* 
nient  will  measure  as  little  as  4  feet. 

A  great  number  of  plans  are  in  nae  for  calculating  heights.  It  can  be 
done  reatlily  by  logarithms,  but  then  medical  officers  may  not  posseaa  a  table 
of  logaritlniis. 

The  sinipleftt  rule  of  all  is  one  derived  from  Laplace's  formula.  Mr  EUist 
has  lately  stated  tliis  formula  as  follows : — lihdtiply  the  difference  of  the 
barometric  readings  by  5:J400,  and  divide  by  the  sum  of  the  barometric 
readings.  If  the  rc.'^vilt  be  lOOO,  2000,  3000,  4000,  or  5000.  add  0,  0,  2,  6,  14. 
reapectivuly.  Sulitmct  '2\  times  the  difference  of  thu  temperatures  of  the 
niureury.  Jhdtiply  the  remainder  by  a  number  obtained  by  adding  836  to 
the  riuni  of  the  temperatm-es  of  the  air,  and  dividing  by  900.  A  correction 
must  also  bo  made  for  latitude,  which  can  be  done  by  Table  III.  p.  418. 

Tables  such  as  those  given  by  Delcros  and  Oltmanns  are  very  convenient 
for  estimating  heights  by  the  barometer.  A  table  less  long  than  thest-,  but 
basetl  on  the  same  principle,  has  been  given  by  Negrotti  and  y^mbra  in  their 
useful  work,J  and  as  it  is  the  easiest  fonnula  I  know,  I  have  copied  it. 

A  good  mercurial  barometer,  with  an  attachoil  thermometer,  or  an  aneroid 
conipeuKiited  for  temperature  is  retiuired.  A  thermometer  to  ascertain  the 
tempcirature  of  the  air  is  also  required.-    Two  barometere  and  two  thenuo- 

*  The  height  can  be  fcak«n  reodilv  finom  Ifau  table,  by  colculatiiifr  tlie  miniher  nf  f^ut  which 
mu6t  have  lieen  uopodrd  to  canw  the  obsenrad  fall,  and  thtn  inakiDK  a  corret'lioii  for  tempera- 
tiirr,  by  intiltiplytiiKthe  DunilKr  obtained  from  the  table,  which  luajroe  called  ^ ,  by  the  formula 
(f  it  tlie  teiii{M.t  rat  lire  nt  the  lowrr,  and  f  of  the  upper  utAtion). 


X  A. 


t  PrDciwdiiiK*  of  RiiyaJ  Sftuietv.  1S65,  No.  7S,  p.  283. 

t  A  Trcaliip  •»«  Mptwmlnpicnl  Inxtnimrntf.  by  Ntyretli  and  Zambra»  I8<M, 
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meters,  which  cau  bo  observed  ut  the  same  momont  at  the  upper  and  lower 
stations,  are  desirable. 

SuppOBing,  however,  there  is  but  one  barometer,  take  the  height  at  the  lower 
station,  and  correct  for  tcniiMjrature  to  32°,  according  to  the  table  given  at 
page  414.  Take  the  temj)eraturo  of  the  air.  Aflcond  as  rapidly  as  possible 
to  the  upjmr  station,  and  take  the  lieight  of  the  barometer  (corroctiixg  it  to 
32°)  and  tlio  temperature  of  the  nir  ;  then  use  the  following  tables,  taken  from 
Negretti  and  Zambra's  work-  U  the  height  is  less  thiin  300  feet,  Tables  IL, 
III.,  and  IV.  need  not  be  used. 

"Talile  I.  is  calculated  from  the  formida,  height  in  feet  =  60,200  (log, 
29*922 — log.  li)  -i-  925  ;  where  29*922  is  the  mean  atmospheric  pressure  at 
32**  Fahr.,  and  the  mean  8eii-level  in  latitude  45** ;  and  B  is  any  other  ))aro- 
metric  pressure ;  the  925  being  added  to  avoid  minus  signs  in  the  table.    - 

"Table  II.  contains  the  correction  necessary  for  the  mean  temperature  of 
the  stniLuiu  of  air  Initweeu  the  stations  of  observation  ;  and  iscomputetl  from 
Itegnault's coetficient  for  the expansi<in  of  air,  which  is  "002036  of  its  volume 
at  32*^  for  each  degree  above  that  temperature. 

"Table  III.  is  the  correction  dim  to  the  diflerenco.  of  gravitation  in  any 
other  latitude,  and  is  found  i'roiu  the  formula,  j;^  1  +  -00265  cos.  2  lat 

"Table  IV.  ifl  to  correct  for  the  ilimiriution  of  gravity  in  ascending  from 
the  sea-levol. 

"To  USB  these  tables:  The  barometer  re;nLiivgs  at  the  upjxT  and  lower 
stations  having  been  correcte*!  and  rLMhieid  to  temperature  32''  Fahr.,  take 
tiut  from  Table  1.  the  numbers  opposite  the  eunecled  readings  of  tlie  two 
baromett^rs,  antl  subtrtut  the  lower  from  the  upper.  Multiply  this  difference 
RUecesaively  by  the  factors  fuund  in  Tables  II.  anil  III.  The  factor  from 
Tiible  111.  may  hi.\  uetiloeted  unlo*?  precLaion  iK  (Icflirc-d.  Kirmlly,  aiid  thti 
coiTection  Uikou  fmrn  fiiblu  IV."  (Negretti  and  Zambni,) 

In  the  table  tho  haninieler  Ik  only  n-ad  to  lOlbs,  but  it  should  be  read  to 
UintliH  (-01)  ami  lOOOths  ('001),  and  the  numlier  of  feet  conosponding  Ut 
these  amounts  calculated  from  tlie  table,  which  is  easy  enough. 

Tablu  L — Approxhyyite  Heujht  due  to  Barometric  PrenBurc 
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Table  I.- 

-Appmximrtfe  Hriffhi  dur  to  Btirome(ro'  Prr4tsure — 

continued. 

■ 

Incitea  of 

Feet 

Inoliefl  of 

Fret. 

Inchea  of 

Feet. 

Barotueter. 

Baromcttir. 

Barometer. 

25*9 

4,ri&9 

2M 

10,058 

16*3 

16,806 

I        '^ 

4,800 

21-0 

10,182 

■2 

16,967 

i       -7 

4,902 

20-9 

10,307 

-1 

17,129 

•6 

5.004 

•8 

10,432 

160 

17,293 

•6 

5,106 

•7 

10,558 

15-9 

17,456 

1 

•4 

5,209 

'6 

10,684 

•8 

17,621 

I 

•3 

6,312 

■5 

10,812 

•7 

17.787 

f 

•2 

6,415 

'4 

10,040 

•6 

17,954 

-1 

6,519 

•3 

11,069 

•5 

18,122 

250 

6,623 

'3 

11,198 

•4 

18.291 

24-9 

6J28 

•1 

11,328 

•3 

18,461 

■8 

5,833 

20-0 

11.458 

•2 

18,633 

•7 

5,939 

199 

11,589 

■1 

18,805 

'fi 

6,045 

•8 

11,721 

150 

18,979 

'5 

6,152 

•7 

11,853 

14-9 

19,154 

-4 

6,259 

•6 

11,986 

•8 

19,330 

■3 

6,366 

•5 

12,120 

-7 

19,507 

•2 

6,474 

•4 

12,254 

•6 

19,685 

•1 

6,582 

3 

12,389 

•5 

19,865 

24-0 

6,691 

•2 

12,525 

•4 

20,046 

239 

6,800 

•1 

12,662 

3 

20.228 

■8 

6,910 

19*0 

12,799 

'2 

20.412 

•7 

7,020 

18-9 

12,937 

•1 

20,597 

"^ 

7,131 

•8 

13,076 

140 

20,783 

•? 

7,242 

•7 

13,215 

13-9 

20,970 

'4 

7,353 

•6 

13,355 

-8 

21,159 

■3 

7,465 

•5 

13,496 

•7 

21,349 

•2 

7,577 

•4 

13.638 

•6 

21,541 

•1 

7,690 

•3 

13,780 

-5 

21,734 

230 

7.803 

■2 

13,923 

•4 

21,928 

32-9 

7,917 

•1 

14,067 

•3 

22,124 

•8 

8,032 

18-0 

14,212 

•2 

22,321 

-7 

8,147 

17*9 

14,358 

'I 

22,520 

•6 

8,262 

•8 

14,505 

130 

22,720 

•5 

8,378 

•7 

14,652 

12*9 

22.922 

•4 

8,495 

•6 

14,800 

•8 

23,126 

•3 

8,612 

•5 

14,949 

•7 

23,231 

-2      . 

8.729 

■4 

15.099 

•6 

23,538 

•1 

8,847 

•3 

15,250 

■5 

23,746 

220 

8,966 

■2 

15,402 

4 

23,956 

21-9 

9,085 

•1 

15,554 

•3 

24,168 

•8 

9,205 

170 

15,707 

•2 

24,381 

•7 

9,325 

16-9 

15,861 

I 

24.596 

•6 

9,446 

•8 

16,016 

12-0 

24,813 

•f) 

9,567 

•7 

16,172 

11-9 

25,032 

•4 

9,689 

•6 

16,329 

•8 

25,253 

•3 

9,811 

•5 

16,487 

'7 

25,476 

•2 

0,934 

■4 

16,646 

•6 

25,700 

^ 

2o 

J 
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Tadle  II.  —  Correction  due  to  Mean  Temperature  of  the  Air;  the  Tem- 
perature of  the  Uppei'  and  Lower  Stations  being  added  and  divided 
by% 


Mean  Temp. 

Factor. 

Mean  Temp. 

Factor. 

Mean  Temp. 

Factor. 

10" 

0*955 

35" 

1-006 

60° 

1-057 

11 

•957 

36 

1-008 

61 

1059 

12 

•959 

37 

1-010 

62 

1-061 

13 

•961 

38 

1012 

63 

1-063 

14 

•963 

39 

1014 

64 

1065 

15 

•965 

40 

1-016 

65 

1-067 

16 

•967 

41 

1-018 

66 

1-069 

17 

•969 

42 

1020 

67 

1-071 

18 

•971 

43 

1-022 

68 

1-073 

19 

•974 

44 

1^024 

69 

1-075 

20 

•976 

45 

1-026 

70 

1-077 

21 

■978 

46 

1-029 

71 

1-079 

22 

•980 

47 

1-031 

72 

1081 

23 

•982 

48 

1-033 

73 

1-083 

24 

■984 

49 

1-035 

74 

1-086 

25 

•986 

60 

1037 

76 

1088 

26 

■988 

51 

1039 

76 

1-090 

27 

•990 

52 

ro4i 

77 

1-092 

28 

•992 

53 

1043 

78 

1094 

29 

•994 

64 

1045 

79 

1-096 

30 

•996 

65 

1-047 

80 

1-098 

31 

0^998 

66 

1-049 

81 

MOO 

32 

1-000 

57 

1-051 

82 

f-102 

33 

1002 

58 

1-053 

83 

1-104 

34 

1004 

59 

1-055 

84 

1-106 

Table  III — Correction  due  to  Eh'fferenee  of  Gravitation  in  different 

Latitudes. 


Latitude. 

Factor. 

Latitude. 

Factor. 

Latitude. 

Factor. 

80" 

0-99751 

50" 

0-99964 

20" 

100203 

75 

0-99770 

45 

1-00000 

15 

100230 

70 

0-99797 

40 

1-00046 

10 

100249 

65 

0-99830 

35 

1-00090 

5 

1-00261 

60 

0-99868 

30 

100132 

0 

100266 

55 

0-99910 

25 

1-00170 

MEASURE&fEKT  OV  HEIGHTS. 
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Table  IV. 


Height  In 

Correction 

Height  in 

Correction 

Thousand  Feet. 

Additive. 

Thousand  Feet. 

Additive. 

1 

3 

14 

44 

2 

5 

15 

48 

3 

8 

16 

52 

4 

11 

17 

56 

5 

14 

18 

60 

6 

17 

19 

65 

7 

20 

20 

69 

8 

23 

21 

74 

9 

26 

22 

78 

10 

30 

23 

83 

11 

33 

24 

88 

12 

37 

25 

93 

13 

41 

26 

98 

Example. — On  2l8t  October  1852,  when  Mr  Welsh  ascended  in  a  balloon, 
at  3h-  30nL  p.m.,  the  barometer,  corrected  and  reduced,  was  18*86,  the  air 
temperature  27°,  while  at  Greenwich,  159  feet  above  the  sea,  the  barometer 
at  the  same  time  was  29*97  inches,  air  temperature  49°,  the  balloon  not  being 
more  than  five  miles  S.W.  from  over  Greenwich ;  required  its  elevation. 


Barometer  in  BaUoon     .      18*85,  Table  L     ■■ 
„        at  Greenwich,       29*97, 

Feet 

=      13007 

883 

Mean  Temperature,  38°,  Table  IL  Factor, 

12124 
1-012 

Utitude  51  J°,  Factor  from  Table  IIL, 

12269- 
-99941 

Correction  from  Table  IV.,     . 

12262 
38 

Elevation  of  Greenwich,         .... 

12300 
159 

„            Balloon, 

12459 

Weight  of  ike  Air, — The  barometer  expresses  the  weight  of  the  air  in  inches 
of  mercury.  The  actual  weight  can  be  determined,  if  the  reading  of  the 
barometer,  temperature,  and  humidity  are  all  known. 

The  weight  of  a  cubic  foot  of  dry  air  at  32°  Fahr.,  and  normal  pressure,  is 
566*85  grains.  For  any  other  temperature,  the  weight  can  be  calculated. 
Multiply  the  co-efficient  of  the  expansion  of  air  (viz.,  -0020361  for  1°  Fahr.) 
by  the  number  of  degrees  above  32,  and  divide  566*85  by  the  number  so 
obtained.  The  result  iB  the  weight  of  the  dry  air  at  the  given  temperature. 
The  following  Table  is  copied  from  Glaisher : — 

2d2 
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Taulk  Shotm'ng  the  Wf'i{jht  in  Grafnn  of  a  Cubic  Foot  of  Dnj  Air^  umi/*.r  ihf 
jrreififare  if '60  inrheit  of  MercnnjjfuT  cvert^  thyree  frum  0°  to  100°. 


Temp. 

FaUr. 

Weight  of 
a  Cubic  Foot 
of  Dry  Air. 

Temp. 

Fiihr. 

Weight  of 
a  Cubic  FiK>l 
of  Dry  Air. 

Temp. 
Fabr. 

Weight  of 
a  Cnbic  Foot 
of  Dr}'  Air. 

Teiap. 
Ffthr. 

Wrtght  of 
a  Ciibic  Fool 
i>r  Dry  Air- 

- 

jjre. 

a 

gra. 

" 

^ 

» 

gra. 

0 

0(t6-37 

26 

573-87 

51 

545-74 

76 

620-25 

1 

<iur>-05 

27 

572-69 

52 

544-67 

77 

519-28 

2 

C03-74 

28 

571-51 

53 

543-61 

78 

518-31 

3 

602-43 

29 

570-34 

64 

542-55 

79 

517-35 

4 

601-13 

30 

56917 

65 

541-50 

80 

516-39 

5 

599-83 

31 

5G801 

66 

540-46 

81 

515-43 

6 

598-54 

32 

666-85 

67 

639-40 

82 

51448 

7 

597-20 

33 

5G6'70 

68 

538-36 

83 

513-53 

8 

595-98 

34 

664-56 

59 

537-32 

84 

512-59 

9 

594-71 

35 

663-42 

60 

536-28 

85 

511-65 

10 

593-44 

36 

662-28 

fil 

635-25 

86 

610-71 

11 

592-18 

37 

56115 

62 

534-22 

87 

609-77 

12 

590-92 

38 

560-02 

63 

633-20 

SS 

508-84 

13 

589-67 

39 

558-89 

64 

53218 

89 

607-91 

U 

588-42 

40 

557-77 

65 

63117 

90 

506-99 

15 

587-18 

41 

556-66 

66 

530-16 

91 

506-07 

IG 

685-95 

42 

555-55 

67 

52915 

92 

505  15 

17 

584-72 

43 

664 -44 

68 

52814 

93 

504-23 

18 

583-49 

44 

563-34 

69 

52714 

94 

503-32 

19 

582-27 

45 

56  2-24 

70 

526 -15 

95 

602-41 

20 

581-05 

46 

551-15 

71 

525-16 

96 

501-50 

21 

579-84 

47 

560-06 

72 

52417 

97 

500-00 

22 

578-64 

48 

648-97 

73 

52318 

98 

499-70 

23 

677-44 

49 

547-89 

74 

522-20 

99 

498-81 

24 

676'24 

50 

546-82 

75 

521-22 

100 

497-93 

25 

576-05 

SECTION  IV. 
RAIN. 

liaiii  is  ewtimQluJ  iii  incliiti ;  that  is,  the  full  of  an  inch  nf  rain  iiniJliua  that 
on  any  given  aroa,  say  a  square  inch  of  siirihce,  rain  lina  fiilltu  equal  to  one 
inch  in  depth.  The  aniDunt  of  rain  is  deturmineii  by  a  rain-guupj.  Two 
gauges  ape  supplied  for  military  stjitioiis  ;  ouo  placed  on  the  ground,  one  20 
feet  above  it ;  in  all  parts  of  the  world  thu  latter  indicates  leas  rain  than  the 
lower  placfMl  gauge. 

Several  kinds  of  gau):;es  are  in  nse.  The  one  used  by  the  Army  Medical 
Departiiniut  ia  a  n)und  tin  box  with  a  rim  or  groove  at  tho  t(t|> ;  a  round  top 
with  n  liinnel  inside  hts  on  to  this  groove,  which,  when  filled  with  wat«r,  forms 
a  water  valve,  Tlie  ojHjniJig  above  is  circular  (the  circle  being  made  very 
can-fully,  and  a  rim  being  carried  round  it  t<>  prevent  the  i-ain-tlrops  from 
being  whirled  by  wind  out  of  the  uioutli),  and  deseends  funuul-Khaped,  tht? 
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smftll  end  uf  the  fiuincl  being  turnod  up  to  prevent  evaporation.  The  be«t 
•iad  fur  thu  uf>L*u  top,  or  in  other  words,  tho  area  of  tho  receiving  surfaco,  ia 
-about  100  squHru  inches.  The  lower  part  of  the  box  is  sunk  in  tho  ground 
nearly  to  tho  groove ;  the  up])cr  part  in  then  put  in,  and  u  glass  vessel  is 
placed  Ijclow  tho  funnel  to  receive  tho  water.  At  stated  tiincti  (usually  at  9 
A.M.  daily)  the  top  is  taken  off,  the  glass  vessel  taken  out,  and  the  water 
weighed  or  moiwured.  Tho  latter  is  easiest,  and  is  done  in  a  glass  vesfuU 
graduated  to  an  inch  and  hundreths  of  an  inch,  and  which  i&  sent  with  the 
gauge.     £ach  gauge  has  it^  own  measuro. 

If  this  glass  is  broken  it  can  l>o  replaced  by  the  following  rule,  or  a  rain- 
gauge  can  be  made  by  any  one  very  easily.  It  need  not  l>e  round,  though 
this  is  now  thought  the  best  form,  but  may  be  a  a<iuare  box  of  metal  or  wood, 
and  may  be  of  any  size  near  a  square  foot ;  the  small  gauges  are  not  to  be 
tnuted,  and  tho  large  are  unwieldy. 

Determine  the  area,  in  square  inches,  of  the  receiving  surfoce,  or  top  of  the 
^uge,  by  careful  measurement  (see  Measurement  of  Rooms,  chapter  on  Am). 
This  area,  il'  covered  with  water  to  the  height  of  one  inch,  woidd  give  us  a 
corresponding  amount  of  cubic  inches.  This  number  of  cubic  inches  is  the 
measure  of  that  gauge  for  one  inch,  because  when  the  rain  equals  that  quan- 
tity it  shows  that  one  inch  of  rain  has  fallen  over  the  whole  surface. 

f^t  us  soy  the  area  of  the  receiving  surface  is  100  squaiw  inches.  Take  100 
cubic  inches  of  water  and  put  it  into  a  gloss,  put  a  mark  at  the  height  of  the 
fluid,  and  divide  the  gla^  1h*1ow  it  into  100  equal  (mrts.  If  tlie  rainfall 
comes  up  to  the  mark,  one  inch  of  rain  has  fallen  on  each  square  inch  of  sur- 
hce ;  if  it  only  conie-s  up  to  a  mark  below,  some  amount  less  than  an  inch 
(which  in  BO  ox]>rc£;8ed  in  ^ths  and  yj^tlis)  has  fallen. 

To  get  the  requisite  number  of  cubic  inchea  of  water  we  can  weigh  or 
mensupp.  A  cubic  inch  of  water  at  62°  weighs  252*458  grains,  consequently 
100  cubic  inchea  will  be  (252-458  x  100) -252458  grains,  or  57-7  ouncea 
avoir.  But  an  easier  way  still  is  to  measure  the  wator, — an  ounce  avoir,  is 
wjual  to  1*733  cubic  inches,  therefore  divide  100  by  1*733,  and  we  obtain  the 
numlK-r  of  ouncea  avoir,  which  corresjwnds  to  100  cubic  inches. 

Usually  a  one-inch  measure  is  so  large  a  glaas,  tliat  half  an  inch  is  considered 
more  convenient. 

From  the  table  of  the  weight  of  vapour  alrejuly  given,  it  will  bo  seen  that 
the  amount  of  vapour  which  can  be  rendered  insensible,  increases  with  the 
temperature^  but  not  regularly ;  more,  comparatively,  is  token  up  by  the  higli 
temperatures ;  thus,  at  40*,  2*86  grains  are  supportoil  j  at  50',  4*l()  grains,  or 
1*24  grains  more  ;  at  60^,  5*77  grains,  or  1G7  gniins  more  than  at  50^  There- 
fore, if  two  currents  of  air  of  imeqiml  temperatures,  but  et|Ually  saturated  with 
moisture,  meet  in  equal  volume,  the  temperature  will  be  the  mean  of  the  two, 
but  the  amount  of  vapour  which  will  be  kept  invisible  ia  less  than  the  mean, 
and  aome  va|x>ur  therefore  necessarily  falls  as  fog  or  rain.  Thus  one  saturated 
mrrcnt  being  at  40*^  and  the  other  at  60°,  the  resultant  temperuturo  will  ho 
50",  but  tho  amount  of  invisible  vapour  will  not  be  the  mean,  viz.,  4*316,  but 
4'1 ;  an  amount  efjual  to  *215  will  therefoiv  be  deposited. 

Rain  is  thereforu  o>ving  to  tho  cooling  of  a  saturated  air,  and  rain  ia  heaviest 
imder  the  follo>vijig  conditions, — wlieu  the  temperature  being  high,  and  the 
amount  of  va]Hiur  large,  thu  hot  and  moist  air  soon  encounters  a  cold  air. 
Tliese  conditioiw  are  chielly  met  with  in  thw  trupies,  when  the  hot  air, 
saturated  with  va])our,  impinges  on  a  chain  of  lofty  hills  over  which  the  air 
is  cold.  Thr?  fall  then  nia^^  Xk?  130  to  IGO  inches,  as  on  the  Malabar  coast  of 
India,  or  180  to  220  in  Southern  Bunnah,  or  600  at  Cherrapoonjec,  in  Uie 
Khasyah  Hills.     Kven  in  our  own  country  the  hot  air  from  the  fiulf  Stream 
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impinging  on  the  Cumberland  Hills  causes,  in  somo  diBtriuts,  a  loll  of  80, 
100,  and  ev^*n  130  inches. 

Thu  mlnfiill  in  diilerent  places  ia  remarkably  irregular  from  year  to  yenr  ; 
thus  at  Ik)]itbnv  the  mean  being  7G^  in  1822  no  loss  than  112  inches,  whilo 
iu  1824  only  34  inches  fell 

The  amount  of  rain  in  the  different  foreign  stations  is  given  under  tlie  re- 
spective headings. 

SECTION  V. 
EVAPORATION. 

The  amount  of  evaporation  from  a  given  moist  surface  is  a  problem  of  great 
interest,  hut  it  is  not  easy  to  dolcrmino  it  cxpcrimcntnlly,  and  no  instrumont 
is  issiied  by  the  Army  Medical  Department.  A  sliallow  vessel  of  kuo\s-n  area, 
protected  round  the  rim  by  wire  to  prevent  birds  from  drinking,  is  Hlled  with 
a  known  quantity  of  water,  and  then,  weekly  or  monthly^  the  diminution  of 
the  water  in  detenained,  tlie  amount  of  addition  by  roixi  being  at  the  same 
time  determinpd  by  a  rain-gauge.  This  plan  takes  no  notice  of  dew,  and  is 
not  regarded  as  satisfactory. 

Another  plan  is  pUicing  water  under  a  cover,  which  may  protect  it  from  rain 
and  dew  and  yet  permit  evapomtion,  and  M-eighing  the  loss  daily.  It  is  diffi- 
cult, however,  to  insui-e  that  the  evaporation  shall  be  ei^ual  to  that  under  the 
free  heavens. 

A  third  ]>lan  is  calculating  the  rate  of  evaporation  from  the  depression  of 
the  wet-bulb  thermometer,  by  deducting  the  elastic  force  of  vapour  at  the 
dew-point  temperature  from  the  elastic  force  at  the  air  temperature,  and  taking 
tlie  difference  as  exprei*aing  the  evaporation.  This  ditference  expresses  the 
force  of  escape  of  vapour  from  the  moist  surface. 

Instruments  termed  Atmometora  have  been  used  for  this  purpose ;  the  first 
was  invented  hy  LesUa  A  ball  of  porous  earthenware  was  fixed  to  a  glasa 
tube,  witli  divisiuua,  each  coiTespomiiug  to  an  amount  of  water  which  would 
cover  the  surface  of  the  ball  with  a  tim  equal  to  the  thickness  of  TTiVr^h  part 
of  an  inch.  The  evapomtion  from  the  surface  of  the  ball  was  then  read  o£ 
Dt  Ilabington  has  also  invontf.d  an  ingenious  "  Atraidometer."* 

The  amoxmt  of  evaporation  is  influenced  by  temperature,  wind,  humidity  of 
the  air,  rarefaction  of  the  air,  degree  of  exposure  or  shading,  and  by  the  nature 
of  the  moist  surface  ;  it  is  greater  from  moist  soil  than  from  water. 

The  amount  of  vapour  annually  rising  fixim  each  square  inch  of  water  sur- 
face in  this  country  has  been  estimated  at  from  20  to  24  inches ;  in  the 
trtqncal  seas  it  has  been  estiiuated  at  from  80  U.*  130,  or  even  more  inches. 
In  the  Indian  Ocean  it  has  been  estimated  at  as  much  as  an  inch  in  twenty- 
four  hours,  or  366  in  the  year,  an  almost  incretlible  amount.  No  doubt,  how- 
ever, the  quantity  ia  very  great. 

It  requires  an  effort  of  imagination  to  realise  the  immense  distillation  which 
goes  on  from  the  tropical  seas.  Take  merely  60  inches  as  the  annual  distilla- 
tion, and  reckon  this  in  feet  iuBt^uid  of  inches,  ami  then  proceed  to  calculate 
the  weight  of  the  water  rising  annually  from  such  a  small  space  an  the  Bay  of 
Bengal     The  amount  is  abuost  incredible. 

This  distillation  of  water  serves  many  great  purposes  ;  nuxing  with  the  air 
it  is  a  vast  motive  power,  for  its  specific  gravity  is  very  low  (6235,  air  being  1), 
and  it  causes  an  enlargement  of  the  volume  of  air  ;  the  moist  air  is  therefore 


*  Soe  Neigrretti  and  Zonibra'ti  TrcAtiM,  p.  HI.  for  detuU. 
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much  lighter,  and  oaconds  with  groat  rapidity  ;  the  distillation  also  causes  an 
immense  tnLnflferoncti  ol'  heat  from  the  tropics,  wliero  Uio  e\'uporutiuu  rundera 
latent  a  great  amount  of  heat,  to  the  extra- tTOpical  region  where  this  vapour 
falls  as  niin,  and  consequently  {>arts  with  its  heat.  The  evapomtiuu  also  has 
been  supposed  t(j  be  a  groat  cause  of  the  ocean  currents  (Maurj*),  which  play 
so  imjKtrtaut  a  part  in  the  distribution  of  %nnd»,  moistxirc,  and  warmth. 

For  physicians  the  amount  of  evaporation  is  a  very  important  point,  not 
merely  as  inilufncing  the  moisture  of  thti  air  abstractetUy,  but  as  affecting  the 
evaporation  from  the  skin  and  lungs.  The  evaporating  power  of  the  air  is 
inversely  U)  its  relative  humidity  in  a  still  air ;  it  is  of  course  influenced  by 
winds  and  tlieir  temjK^ratuie,  and  the  vesselB  and  the  nerves  of  the  skin  are 
then  atrt'ct«»d,  and  eviiporation  may  bo  accelerated  by  the  physical  conditions 
of  motion  and  warmth,  or  may  Im^  lessened  by  the  physiolugical  action  of  the 
wind.     The  problem  is  thus  a  complicated  one.     (See  Climatr) 


SECTION  VI. 
WIND. 

Direction. — For  determining  the  direction  of  tho  wind  a  vane  is  necessary. 
It  should  bo  plaeed  in  such  a  position  as  to  be  able  to  feel  the  influence  of  the 
wind  on  all  sides,  and  not  be  subjected  to  eddies  by  tho  vicinity  of  buildings, 
trees,  or  hills.  The  points  must  be  fixed  by  the  compass ;  tho  magnetic  decli- 
nation being  taken  int^}  account;  the  declination  of  tlie  place  must  be  obtained 
from  the  nearest  Observatory;  in  tliis  country  it  is  now  about  21°  to  the  west- 
ward of  true  north.  The  direction  of  \hs  wind  is  registered  twice  daily  in  the 
army  returns,  but  any  unusual  .shiftiu)^  should  receive  a  special  note.  The 
course  of  the  wind  is  not  always  parallel  with  the  earth  ;  it  Bometimes  blows 
slightly  downwards  ;  contrivances  have  been  employed  to  measure  this,  but 
it  does  not  seem  important. 

Various  plans  are  lesortcd  to  for  giving  a  complete  summary  of  tho  winds, 
but  these  are  not  required  from  the  medical  officer. 

Velocity. — A  small  litibinson's  anemometer  is  now  supplied  to  each  station  ; 
it  is  read  every  twenty-four  hours,  and  marks  the  horizontal  movement  in  tho 
preceding  twenty-four  hours. 

This  anemometer  usually  consists  of  four  small  cups,*  fixed  on  horizontal 
axes  of  such  a  length  (1  '12  feet  between  two  cups)  that  the  centre  of  a  cup,  in 
Revolving  a  circle,  passes  over  tAo^^  **^  ^  mile  ;  or  tlie  distance  between  two 
cups  is  exactly  one  foot,  so  that  the  circle  is  3*141  G  feet  These  cups  revolve 
with  a  third  of  tlie  wind's  velocity  ;  5(K)  revolutions  of  the  cups  therefore  in- 
dicate one  mile.  By  an  arrangement  of  wheels,  the  numV>er  of  inilee  traversed 
by  the  cups  in  any  given  time  is  registered. 

This  instrument  should  be  made  also  to  register  tho  maximum  velocity  at 
any  time. 

Osier's  anemometer  is  a  larger  and  very  beautiful  instrument.  It  registcis 
at  the  same  time  on  a  piece  of  paper  fitted  on  a  drum,  which  turns  with  clock- 
work, direction,  velocity,  and  pressure. 

Other  anemometers,  Lind's,  Whewell'a,  &c.,  need  not  be  described. 

The  average  velocity  of  wind  in  this  country  on  the  surface  of  tho  earth  is 
from  six  to  eight  miles  per  hour ;  its  range  is  from  zero  to  60  or  even  70  miles 


*  Th«  cumnt  uf  Air  U  oppuseil  oue-foiirth  mors  bjr  h  concave  flutface  tlun  by  a  convex  \tm 
or  the  mmv  slw. 
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H              per  hour,  but  this  laat  is  very  rare  ;  it  is  seldom  more,  even  in  heavy  wind*. 

H               tliau  35  to  45  niiUft  i>er  hour.     lu  the  hurric-ones  of  the  Indian  and  Chiiu 

^^^          seas  it  is  aaid  to  reach  100  to  1 10  inilcs  per  hour. 

^^^ft             Force. — ^Tho  force  of  the  wind  is  reckoned  as  equal  to  bo  many  pounds  or 

^^^"          parts  of  a  pound  on  a  square  foot  of  surface     (Jsler's  anemometer  registers  the 

H^              force  as  well  aB  the  velocity  and  direction,  but  Kobinson's  (u5*k1  in  the  army) 

H               only  marks  the  velocity;  the  force  mui<t  thcu  ha  ealeulated.     The  rule  for  the 

H               calculation  of  the  force  from  the  velocity  is  as  follows  : — * 

H                   Ascertain  Ihu  vwlocily  for  one  hour  by  obsendng  the  velocity  for  a  minute. 

H               and  multiplpng  by  GO  ;  then  square  the  hour  velooily  ami  imiltiply  by  -OOO. 

H             The  result  is  the  pressure  in  pounds  or  parts  of  a  pound  per  8<iuare  foot 

^^B                                                        V  X  -005  -                                                   ^^M 

^^^T          The  Bubjoincd  table  is  taken  from  Sir  Henry  Jamos'a  work,  and  will  save    | 

V              the  trouble  of  calculating  : — 

Pre«- 

Velo- 

Pre8. 

Velu- 

Pras- 

Velo- 
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Ve lo- 

PtV8 

Velo- 

Aure in 

city  in 

suioin 

city  in 

sun:  in 

city  in 

sure  in 

ci  tv  in 

dure  in 

city  tn 
Mile* 

lbs  per 

Miles 

Iftaper 

Miles 

IbspoT 

Miles 

Knipor 

MiIm 

n»sper 

Square 
Foot 

Hour. 

Snviare 

per 

HL'ur. 

Square 
Foot. 

T>er 
Hour. 

Sou  fire; 

Fwl. 

J  wi- 
ll our. 

Square 

Foot. 

p«r 
Hour. 

ftZ. 

It)*. 

tbs 

t!)8 

Tbt 

0-08 

1000 

2-25 

21-213 

8-75 

41-833 

15-25 

55-226 

21-75 

65-954 

0-25 

1767 

2 -50 

22-360 

9  00 

42-426 

15-50 

55-677 

22-00 

66-332 

0-50 

2 -500 

2-75 

23-452 

9-25 

43-011 

15-75 

56-124 

22-25 

66-708 

0-75 

3-061 

300 

24-494 

9-50 

43-588 

16-00 

56-568 

22-50 

67-082 

100 

3535 

3-25 

25-495 

9-75 

44158 

16-25 

57-008 

22-75 

67  453 

2-00 

5-000 

3  "50 

26-457 

10-00 

44-731 

16-50 

57-445 

23-00 

67-823 

300 

6123 

3-75 

27-386 

10-25 

45-276 

16-75 

57-879 

23-25 

68-190 

4-00 

7071 

4-00 

28-284 

10-50 

45-825 

17-00 

58-309 

23-50 

68-556 

5-00 

7'005 

4-25 

29-154 

10-75 

46-368 

17-25 

58-7361 

23-75 

68-920 

coo 

8 -GOO 

4-50 

30-000 

11-00 

46-904 

17-60 

59-160 

24-00 

69-282 

7U0 

D-354 

4-75 

30-822 

11-25 

47-434 

17-75 

59-581 

24-25 

69-641 

800 

10  000 

5  00 

31-622 

11-50 

47-958 

18-00 

60-000 

24-50 

70-000 

U-00 

lO'GOG 

5-25 

32-403 

11-75 

48-476 

18-25 

60-415 

24-75 

70-366 

1000 

11-180 

5-50 

33-166 

12-00 

48-989 

18-50 

60-827 1 

25-00 

70-710 

n-oo 

n-72(> 

5-75 

33-911 

12-25 

49-497 

18-75  61 -2371 

25-25 

71-063 

12-no 

12-247 

6-00 

34-641 

12-50 

50-000 

19-00 

61-6441 

25-50 

71-414 

13-00 

12-747 

6-25 

35-355 

12-75 

50-497 

19-25 

62-048' 

25-75 

71-763 

14-00 

13-228 

6-50 

36-055 

1300 

50-990 

1 9-50 1  62-449 

26-00 

72-111 

1500 

13-693 

0-75 

36-742 

13-25 

51-478 

19-75 162  849 

26-25 

72-456 

7-00 

37-416 

13-50 

51-961 

20'00  63-245 

26-50 

72-801 

rtm 

7-25 

38-078 

13-75 

52-440 

20-26  63-639 

26-75 

73-143 

1-00 

14-142 

7-50 

38-729 

14-00 

52-915 

20-50 

64-0311 

27-00 

73-484 

125 

15-811 

775 

39-370 

14-25 

53-385 

20-75 

64-420 

27-25 

73-824 

J 

1-no 

17-320 

8  00 

40-000 

14-50 

53-851 

21-00 

64-807' 

27-50 

74-161 

1 

176 

18-708 

8-25 

40-620 

14 -75 

54-313 

21-25 

65-192   27-75 

74-498 

1 

2-00 

20-000 

8-50 

41-231 

15-00  54-772 

21-50 

65*574  2800 

74-833 

1 

•  The  Telocity  can  be  oalculat*d  from  Ibe  (insMure  hy  Ukiug  Ui«  wuiire  rwl  of  200  tiiue*  U 

.  1 

^^               premnro,  or                                                                                                                                         ■ 

^^m                                            ^mxv=\.                                           M 
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Table — contunu'tl. 

" 

1 

Prei- 

Velo- 

Pra- 

VeJo- 

I*ns. 

Velo- 

Pn»- 

Velo- 

Pros- 

Vclo- 

flira  In 

city  in 

(rarein 

city  in 

sure  in 

city  ia 
Mil« 

son  In 

city  in 

sure  in 

oitv  in 

■ 

n»p«r 

Milefl 

lbs  per 

Miles 

nwiIN?r 

IlMper 

MU(>« 

Ibaper 

MUos 

1 

Square 
Foot 

Hour. 

Square 
Foot 

iwr 
Hour. 

Square 
Foot. 

l^. 

Bquan.' 
Foot 

Hour. 

Hquare 
Foot 

Huur. 

Iba 

Ihs 

n« 

n» 

tba 

28-25 

75-166 

32-75 

80-932 

37-25 

86-313 

41-75 

91-378 

46-25 

96-176 

28-50 

75-498 

33-00 

81-240 

37-50 

86-602 

42-00 

91-651 

46-50 

96-436 

28-75 

75-828 

33-25 

81-547 

37-75 

86-890 

42-25 

91-923 

46-75 

96-695 

29-00 

76*157 

33-50 

81-853 

38-00 

87-177 

42-50 

92-195 

47-00 

96-953 

K 

29-25 

76-486 

33-75 

82-158 

38-25 

87-464 

42-75 

92-466 

47-25 

97-211 

1 

29-50 

7G-811 

34-00 

82-462 

38-50 

87-749 

43-00 

92-736 

47-50 

97-467 

1 

29-75 

77-136 

34-25 

82-764 

38-75 

88-034 

43-25 

93005 

47-75 

97-724 

1 

3000 

77-459 

34-50 

83-066 

39-00 

88-317 

43-50 

93-273 

48*00 

97-979 

30-25 

77-781 

34-75 

83-366 

39*25 

88-600 

43-75 

93-541 

48*25 

98-234 

30-50 

78-102 

35-00 

83-666 

39-50 

88-881 

44-00 

93-808 

48-50 

98-488 

30-75 

78-421 

35-25 

83-964 

39-75 

89-162 

44-25 

94-074 

48-75 

98*742 

3100 

78-740 

35-50 

84-261 

40-00 

89-442 

44-50 

94-339 

49  00 

98-994 

31-25 

79056 

35-75 

84-567 

40-2.f 

89-721 

44-75 

94-604 

49-25 

99-247 

31-50 

79-372 

3600 

84-852 

40-50 

90-000 

4500 

94-868 

49-50 

99-498 

- 

1 

31-75 

79-686 

36-25 

85-146 

40-75 

90-277 

45-25 

95131 

49-75 

99-749 

1 

3200 

80-000 

36-50 

85-440 

41-00 

90-553 

45-50 

95-393 

5000 

100-000 

1 

32-25 

80-311 

36-75 

86-732 

41-25 

90-829 

45-75 

95-655 

32-50 

80-622 

37-00 

86-023 

41-60 

91-104 

46-00 

95-916 

Cortain  terms  are  in  common  use  in  the  navy*  for  exprcBsinK  the  amount             1 

of  wind :                                                                                                                        H 

K                                                                                                                VclActty  in    PreMure  in  \\a.               H 

^■^                                                                                                                         Mikvt  [kor         perS^iimre                    ^M 

^^^—                                                                                                                 Huut.                 Fout.                   ^^M 

^^ft           0.  Calm,                                                                                                            ^H 

^^^K          1.  Light  air,  suiEcieut  to  give  steerage  way,    .       7                  *25              ^^H 

^^B           2.  Light  breeze, 14                   1                  ^H 

^^H          3.  Gentle     „     (3  to  i  knote),       ...     21                  2}              ^^1 

^^H           4.  Moderate  breeze  (5  to  6  knote),          .         .     28                   4                 ^^B 

^^^B           5.  Fresh  breeze  (royals),        ....     35                   6^               ^^H 

^^^1           6.  Stormy  broeze  (singlo  reef  and  top-gallaiit  {    iq                    a                ^^H 

^M                   saU), ^B 

^^M           7.  Moderate  gale  (double  reef,  jib),                  .     49^               12|               ^H 

^^H          8.  Frofih  ^^0  (triple  reef,  canvas),                   .56                 16                ^^H 

^^^B           9,  Strong  gale  ^cloee  roefe  and  conisee), .              63J               20|               ^^H 
^^^H         10.  Whole  gale  (cloee-reefcd  main-topsail  and  1    .^                ,,.                 ^^^| 
^H                    reefed  fore^),     ,         .         .         .           f    ^^                                      ^M 

^^H         1 1 .  Storm  (ntonu  stay-aails),           ...       77                 30|               ^^H 

^^^P         12.  Hurricane  (uo  canvas),    ....      84 J               30                 ^^H 

■            Thoae  terms,  however,  seem  hardly  to  exprpaa  the  real  facta.     A  velocity             fl 

of  28  mihis  per  hour  ia  really  much  stronger  tluin  a  six-knot  breeze ;  it  is  ii             H 

strong  wind  ;  21  miles  an  hour  would  never  bo  colled  by  any  one  a  "  gentle             H 

breeze  ;'*  it  is  a  good  still*  breeze,  under  which  few  sliips  would  carry  royals.              H 

Some  tables  give  10  to  15  miles  an  hour  as  u  gowl  breeze,  20  a  brisk  gule,              | 

K       and  30  to  35  a  high  wind. 

.    1 

H                   *  Sir  U.  Juneft'i  **  liutnictiuu  for  Heteoraloglciil  Olwntini,"  }>■  31  or  Ai>i»tudix.                 ^^^| 
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SECTION  VU. 

CLOUDS. 

The  nomenclature  proposed  by  Ilowanl*  is  now  universally  adopUnl. 
There  are  three  princiiKil  forma  and  four  modilicatiouH. 

PrinetpaJ  Forme. 

Ctmis. — Thin  fdaments,  which  by  u«aociiition  form  a  brush,  or  woolly  hair, 
or  a  slender  net^work.  They  are  very  high  in  the  atmosphere,  probably  mora 
than  ten  miles,  but  the  exact  height  18  unknown.  It  has  even  1>eGU  ques- 
tionL>d  whether  they  are  composed  of  water;  if  so,  it  must  be  &ozen.  In  thia 
climate  they  come  from  the  south-west 

CumuJiis. — Hemispherical  or  conical  heaps  like  mountains  rising  from  a 
horizontal  base ;  cumuli  are  often  compared  to  balls  of  cotton. 

Sirafm, — A  "widely-extended,  coutinuoufl,  horiiontal  sheet,  often  forming 
at  sunset. 

Mod  tjicat  ions. 

Cirro-cumulus, — Small  rounded,  well-defined  masses,  in  close,  horizontal 
nmingement ;  when  the  sky  is  covered  with  such  clouds  it  is  said  to  bo  fleecy. 

Cirrtj-^trafwt, — Horizontal  strata  or  masses,  more  compact  llian  the  cirri  ;  at 
the  zenith  they  seem  compa'^wl  uf  a  numlx^r  of  thin  clouds ;  at  the  horizon 
they  look  like  a  long  narrow  band.. 

Cinnuit^rahin. — CiiTO-stratus  lilcnded  with  the  cumulus. 

Cumuh-iurro-^trtitu^  or  lia'nt'cknuh — A  horizontal  sheet  above  which  the 
cirrus  spnsids,  while  the  cumutus  enters  it  laterally  or  from  bolow. 

Eisfunatioii  of  Amount  of  Cioucl. — This  \&  done  by  a  systc^in  *\i  nnmbf-rs — 
1  e.xpressea  a  cloudless  sky,  10  a  perfectly  olouded  sky,  the  int-tTuicdiate 
numbers  various  degrees  of  cloudiness.  To  get  these  minibors  look  midway 
between  tho  horizon  and  zenith,  and  then  tioni  slowly  rouml,  and  judge  as 
well  OS  can  bo  dune  of  the  relative  amount  of  clear  and  clouded  skj*. 


SECTION  VIll. 
OZONE. 

Papers  covered  with  a  composition  of  iodide  of  potassium  and  starch,  and 
exposed  to  the  air,  arc  supposed  to  indicate  the  amount  of  ozone  ])resont  in 
the  atmosphere.  Schonbein,  tho  tliscoverer  uf  ozone,  originally  prepared  such 
pai«?ns,  and  gave  a  scale  by  which  the  depth  of  blue  tint  was  estiniiitiMi.  Sul> 
swiueiitly  similar  but  more  sensitive  pa|x>rs  were  prepared  by  Dr  Moffat,  and 
lately  Mr  Lowe  baa  improved  Moflat's  papers,  and  has  also  prepared  somo 
ozone  powilers. 

The  papers  are  exposed  for  a  definite  time  to  the  air,  if  ptwsible  with  the 
exclusion  of  hght,  and  the  altcmtion  of  colour  is  compared  with  a  scale. 

Schonboin'a  pi-oportions  are — 1  j»art  of  pare  iodide  of  potassium,  10  parts 
starcli,  and  200  jmitU  of  water.  Lowe's  pniportion  is  I  part  of  iodide  to  5  of 
starch.  Tile  starch  ahoidd  be  ilissolved  in  cold  water,  and  filtered  so  that  a 
clear  solution  is  obtained;  the  iodide  is  dissolved  in  another  portion  of  water 
and  is  gnulmdly  added. 

The  paper  prepared  by  being  cut  into  slipis  (bo  as  to  dry  ({iiicker  and  to 

*  CUntate  of  London. 
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uvoiil  Kiss  of  the  puwdor  m  cutuii}^)  and  soaked  in  distilled  water,  is  pUu^ud  in 
the  mixed  iodide  aiid  stiireh  for  four  or  five  hours,  then  removed  with  a  pair 
of  pincers,  and  slowly  dried  in  a  cool  dark  place  in  a  horijwntal  pctsition. 
Tltis  last  point  is  ini|>ortant,  an,  otberwiiM,  a  large  aiuouut  uf  the  iodidu  ilrains 
down  to  one  end  of  the  paper,  and  it  is  nut  etjually  diflused.  The  pa]>er8 
when  used  ethould  Lang  loose  in  a  box,  tlie  Itottom  of  which  ia  removed;  they 
must  not  touch  or  rub  against  each  other  or  against  the  box  if  more  than  one 
is  hanging ;  they  should  not  be  touched  more  than  con  be  liclpod  with  the 
fin^rs  wljeii  tJioy  are  adjusted. 

"VVTion  Schunbein's  papers  are  used  they  are  moistened  with  water  after  ex- 
posure, but  before  the  tint  ia  taken.  Moffat's  papeni  are  prepared  somewhat 
similarly  to  Schonbein's,  but  do  not  require  moistening  with  water.  Mr  Lowe 
has  lately  prepared  some  very  sensitive  papers  which  give  very  uniform  results. 

The  estimation  of  ozone  is  still  in  a  very  unsatisfactory  state,  and  this  arises 
fixim  two  circumstances. 

1.  The  fact  that  other  anibstaneca  besides  ozone  act  on  the  iodide  of  potas- 
sium, especially  nitrous  acid,  wliich  is  formed  in  some  quantity  during  uluc- 
trical  stonus.  Cloez  has  shown  that  air  taken  about  one  metre  above  the 
ground  often  contains  nitrous  acid  in  suihcient  quantity  to  redden  litmus. 
Starch  and  iodide  paper  is  coloured  when  air  contains  'U0()05  of  its 
volume  of  nitrous  acid.  Indeed  some  chemists  have  doubtwl  whether  any 
proof  has  even  yet  been  given  of  the  presence  of  ozone  in  the  atmos])hero 
(KnuikJjiud). 

2.  The  fact  that  the  papers  can  scarcely  be  put  under  the  same  conditions 
from  day  to  day ;  light,  wind,  humidity,  and  temperature  (by  ejtpcUing  the 
free  iodine)  all  effect  the  reactioiu 

3.  Two  chemical  objections  have  also  been  made.*  Supposing  that  iodine 
Is  set  troe  by  ozone,  a  portion  of  it  is  at  once  changed  by  additional  ozone  into 
iodo2one,  wliich  ia  extremely  volatile  at  ordinary  tempeiatures,  and  is  also 
changed  by  contact  with  water  into  frc^  ioiline  and  iodic  acid.  Hence  a  por- 
tion of  the  iodine  originally  set  free  never  acts  on  the  starch,  being  either 
volatilised  or  oxidised.  Again  tlie  ozone  may  possibly,  and  probably,  act  on 
the  starch  itself,  and  hence  another  error. 

In  8pit«  of  these  difhcidties,  it  seems  desirable  to  continue  the  ozone  obeer- 
vationa  ;  they  must  liave  a  value,  and  the  investigation  will  perhaps  bring  its 
own  interpretation.  ISut,  at  prvseut,  we  ought  to  be  cautious  in  drawing  con- 
clusions frtim  any  ozonometric  exiK'riments. 

Dr  Ltmkester  has  contrived  a  self- registering  ozonometer ;  an  inch  of  pre- 

Cd  paper  passes  per  hour  by  clock-work  beneath  an  oi)euinp  in  the  cover. 
paper,  however,  would  have  to  be  still  exposed  to  air  in  the  Iwx,  ludess 
means  M'ere  taken  for  fixing  Uie  tint. 


SECTION  IX. 

ELECTRICITY. 

At  present  the  Army  Medi<^al  Department  Ims  not  otgnnised  any  systitm 
of  electrical  observations.  Eventually,  probably,  electrical  phenomena  will  be 
observed  and  recordiKl. 

The  instruments  used  by  meteorologists  are  simple  electroscopw*,  with  two 
gold-leal*  pieces  which  diverge  when  excited,  or  drj'  galvanic  piles  acting  on 
gold-leaf  plates  or  an  index  attached  to  a  Leyden  jar  (Thomson  a  Klectroraeter). 


Beitrage  tut  Ozonomttriv,  vod  Dr  v.  Haocb ;  Arohir.  Au  Win.    Heilk.    BuhI  il  p.  29. 
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DESCRIPTION  OF  METEOROLOGICAL  IXSTKUMENTS. 


SKCTION  X. 
THERMOMETER  STAND. 

A  stand  ia  issued  by  the  War-office,  aud  will  be  provided  at  every  6tati< 
If  it  ia  not  so,  it  is  very  easy  to  make  a  stiiiul  by  two  or  tbreo  strata  of 
placed  iil»out  6  iuchea  apart,  so  a«  to  fonn  a  kind  of  sloping  roof  over  the 
theniiometerft,  which  are  auapcndod  on  a  vortical  boai*d. 

The  drj^  and  wet  bidb  thermometers  are  jilaced  in  the  c<mtre ;  the  maxiiuum 
on  the  ri^ht  side,  and  tlie  minimum  on  the  left.  The  wood  should  bo  cut 
away  behind  the  bnlbs  of  the  maximum  and  minimum  thermometers,  so  as 
to  ox|M>se  tlieiii  frwly  to  the  air.  The  bullja  of  the  dry  and  wet  bidbs  should 
also  fall  below  the  boarti. 

In  the  rej^ar  standi,  the  pole  is  made  to  rotate,  so  as  to  turn  the  roof 
always  to  the  sim  ;  but  if  there  is  any  difficulty  in  doing  this,  j)rojocting 
pieces  of  wood  can  easily  be  arranged  to  keep  the  sun's  rays  from  tailing  on 
the  thermometers. 


The  variation  in  the  provalenco  of  difl'erent  diseases  at  a  particular  place;, 
in  connection  with  the  siiiiultancouB  variation  of  meteorological  elements,  is  an 
old  impiiry  wliieh  has  at  present  led  to  few  results.  The  reason  of  this  is, 
that  the  meteoroloj(ii'Al  elements  are  oiUy  a  few  out  of  a  groat  many  causes 
fectijig  the  prevalence  and  severity  of  diseases.  Consequently,  in  order  to 
imate  the  real  value  of  changes  of  temperatui-e,  pressure,  humidity,  orone, 
;.,  the  other  causes  of  tlisease,  or  of  variations  in  prevalence  or  intensity, 
must  be  recognised  and  eliminated  from  the  Lutjuiry  ;  tlien  the  action  per  se 
of  the  different  meteorological  conditions  will  bo  apparent.  The  subject  at 
present  is  m<:ire  fitte<l  for  a  work  on  the  practice  of  medicine  tlum  for  one  on 
hygiene.  The  best  of  the  late  observations  ore  those  by  Bausome,  Vernon, 
Moffat,  Tripe,  and  Scoresby-Jackson. 


CHAPTER  XVI. 
CLIMATE, 


Tt  is  not  easy  to  give  a  proper  definition  of  climate.  The  effect  of  cliniale  on 
t!ie  hiimuu  body  is  the  sum  of  tlio  influoncea  wliich  are  connected  either  with 
the  soil,  the  air,  or  the  water  of  a  place,  and  as  these  influences  are  in  the 
hi^^dicst  degree  complex,  it  is  not  at  present  possible  to  truce  out  tlxeir  elfocts 
witli  any  ccrtaint)'. 

With  regard  generally  to  the  effect  of  diuiate  on  human  life,  it  would 
fieem  certain  that  the  facility  of  ohtaining  food  (which  is  itaelf  inflnenced  by 
climate),  rather  than  any  of  the  immediate  effects  of  climate,  regulates  the 
locatioii  of  men  and  the  amount  of  population.  Tho  human  frame  scem^  to 
acquire  in  time  a  wonderiul  ]x)wer  of  adaptation  ;  the  Esquimaux,  when  they 
can  obtuLn  jdunty  of  food,  ore  large  strong  men  (thou>;h  notliiiig  ia  known  of 
tlieir  avtra^e  length  of  lift),  and  the  dwellers  in  the  hottest  parts  of  the  world 
(provided  there  is  no  malaria,  and  that  their  food  in  nutritious)  show  a  statnre 
as  lofty,  and  a  strength  ns  great,  as  any  dwcllc-rs  in  temperate  climates. 
Pecidiirities  of  race,  indeed,  arising  no  one  knows  how,  but  probably  from 
thf  combined  influences  of  climate,  food,  and  custoniK,  acting  through  many 
a^es,  appear  to  have  more  effect  on  stature,  healtli,  and  duration  of  life,  than 
climate  alone.  Still,  it  would  Heem  probable  tliat,  in  climatic  conditions  bo 
diverse,  there  arise  some  siiecial  ditlerences  of  structure  which  are  most 
marked  in  the  skin,  but  may  possilily  involve  other  organs. 

How  soon  the  bwly,  when  it  has  become  accustomed  by  length  of  residence 
for  successive  generations  to  one  climate,  can  accommodate  itself  to,  or  bear 
the  conditions  of,  the  climate  of  another  widely  different  place,  is  a  question 
wliich  can  only  be  answered  when  the  influences  of  climate  are  better  known. 
The  hyjH (thesis  of  "acclimatisation"  implies  that  there  is  such  an  accommo- 
dation within  a  very  limited  time ;  that,  for  example,  the  dweller  in  northern 
zones  passing  into  the  tropics  acquires  in  a  few  years  some  special  constitution 
whirh  relieves  him  from  the  injurioufl  consequences  the  change  at  first  brought 
with  it.  At  present  this  hypothesis  is  losing  ground,  and  many  believe  that 
there  is  no  such  thing  as  adaptation  of  frame  to  climatic  differences  which  are 
widely  apart. 

The  influences  of  locality  and  climate,  as  far  as  they  are  connected  with 
soil  and  waller,  have  Iwjen  suflSciently  discussed.     T  shall  merely  briefly  review 
the  climatic  conditions  most  closely  (though  by  no  means  solely)  connected 
witli  air.     Tliey  arc — tempf^rature,  humidity,  movement,  iu'eight,  composition,  i 
and  electrical  condition.     Tlie  amoiuit  of  Ught  is  another  climatic  condition  ij 
of  importance.  '  ^ 
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sEcnox  t 

1  TKiffPERATrRR* 

Tbe  mmaani  of  the  ami'a  taj% ;  the  mtmn.  hmiirntnw  of  Uie  as ;  tlie 
Uoom  in  tenpentan,  both  penodie  u>A  sca-penodie ;  «Bti  die  lenglk  of  lime 
ft  U^  or  low  tempefstara  laste,  ate  tks  moitmpartaBt  pomta.  TcaapetBtate 
aloaiehsa  beeo  madeagroond  of  ilwiftinfiiiii  of  elimat& 

(^2.)  Equable,  limited,  or  iosolar  rKmatf ;  Le.,  with,  aligbt  yearly  and 
dinnu&I  Tariatioiu. 

(h.)  Extreme,  exoeohne,  or  continental ;  C«.,  vitK  great  rmtitiotm. 

The  iermft  limited  and  extremo  might  be  applied  to  the  fplitTitlf  of  the 
yearly  floctnation  (i.«.,  difloenoe  between  hoUevt  aad  coldest  month,  see 
Mmtuobowot),  while  eqaable  and  gnuwite  might  be  applied  etpeetally  to 
non-periodic  vanations,  which  are  slight  in  some  plaeea,  and  extieme  in  < 

A  limited  climate  id  generally  an  equable  one,  and  an  extreme 
(with  great  yoarly  fluctuation)  is  graieially  an  excessive  one  (with  gnat 
dnlationa). 

Hie  effects  of  heat  cannot  be  dissociated  &om  the  other  conditions ;  it  u 
oeoeesary,  however,  to  briefly  notice  them. 

Hie  efiect  of  a  certain  dt^^ree  of  tempetatare  on  the  vital  prooeases  of  a: 
dwelling  generation  after  generation  on  the  same  spot  is  a  question  which  has 
yet  received  no  sort  of  answer.  Does  the  amount  of  heat  per  #e,  independent 
of  food  and  all  other  conditions,  affect  the  development  of  mecliimic^d  force 
and  temperature,  and  the  coincident  various  processes  of  formation  and  de- 
struction of  the  tiiwuea  Y  la  there  a  difieruuce  in  these  respects,  and  in  the 
restdting  action  of  the  eliminating  organs,  in  the  inhabitants  of  the  equator 
and  of  50^  or  00°  X.  lat.  T  This  is  entirely  a  problem  for  the  future^  bat 
there  is  no  doss  of  men  who  have  more  opportunities  of  studying  it  than  the 
army  surgeons. 

Tbe  problem  of  the  influence  of  tompcrature  is  generally  presented  to  us 
under  the  form  of  a  dweller  in  a  temp>erate  zone  proceeding  to  conntnes  either 
coldur  or  hotter  than  his  own.  It  is  in  this  restricted  sense  I  shall  now  con- 
sider it. 

With  regard  to  the  effect  on  the  An^lo^Saxon  and  Celtic  races  of  going  to 
live  in  a  climate  with  a  lover  moan  U'lniH^mtiiru  and  greater  variations  than 
their  own,  we  have  the  experience  of  Canada,  Xova  Scotia,  and  some  ports  of 
the  Northern  American  States.  In  all  those,  if  food  is  gootl  and  plentiful, 
health  is  not  only  sustained,  but  is,  perhaps  improved.  The  ogricultiural  and 
.OUt-<loor  life  uf  Canada  or  Nova  Scotia  is  probably  the  cause  of  thi.s  ;  but  cer- 
it  in  that  in  those  countries  the  European  not  only  enjoys  health,  but 

)duces  a  progeny  aa  vigorous,  if  not  more  so,  tlrnn  that  of  the  parent  race. 

The  cflects  of  heat  exceeding  the  temperate  standard  must  be  distinguished 
according  to  its  origin ;  radiant  heat,  or  the  direct  rays  of  the  aim,  and  non- 
radiant  heatf  or  that  of  the  atmo?phoro.  In  the  latter  case,  in  addition  to 
ht<Jit  thcK  is  more  or  lesn  rarefaction  of  tho  air,  and  also  coincident  con- 
ditions of  humiiUty  and  movement  of  the  air,  which  must  be  taken  into  ac- 
I  count  Tho  inlluence,  agiun,  of  sudden  tnmsitions  from  heat  to  cold,  or  the 
'  reverse,  has  to  Imj  conaidertxL  Tho  Euroi>ean8  from  temperate  climates 
lldtiriHh,  a]>pan'iitly,  in  countries  not  much  hotter  than  thoir  own,  as  in  some 
piirtd  of  AuHtTTdia,  New  Zeidaud,  and  New  Caledonia,  though  it  is  j'ot  too 
soon  to  Bpoculato  whether  the  vigour  nf  the  race  will  improve  or  otherwise. 

*  For  •otnc  elementiuy  fncta  on  tamiienUnre  m«  M STSOROtoor. 
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But  there  is  a  pcncml  imprewdon  ihnt  tlioy  f}o  not  flourwh  in  countriM  iriucli 
liotUT,  i.f.,  with  11  yiiirly  iiiwan  of  20^  Fiilir.  higlier,  iiu  in  many  parts  of  India  j 
Uint  t)»e  mcf  dwimUtv,  iuid  Hnally  tliea  out  ;  luid  tlitruforu  that  no  afclimati- 
sation  of  race  occurs.  And  ucrtainly  it  would  appear  tliat,  in  India  and  in  tlie 
Wart  Indies,  aickncsa  and  mortality  increase  witli  length  of  rutfidonce,  luul 
is  some  evidence  to  show  that  the  pure  race,  if  not  intcnnixod  with  the 
native,  does  not  reach  beyond  the  tliird  generation-  Yet  it  swuis  oiUy  right 
to  Bay  that  so  many  oircumstanixiS  bcsidcH  heat  and  the  other  clcmimts  of  cli- 
mate have  been  acting  on  the  EngUflh  race  in  India,  that  any  conchinion 
opposed  to  acclimatisatioD  must  be  considered  as  based  on  scanty  evidr'nco. 
Wu  have  not  gauged  on  a  laige  scale  the  efft»ct  of  climate  pure  and  simple, 
uncomplicated  with  malaria,  bad  diet,  and  other  influences  adverse  to  health 
and  longevity.* 

(a.)  Injlutnux  of  the  Direct  Rays  of  the  Sun, — It  is  not  yet  known  to  what 
tem|»eraturo  the  direct  rays  of  the  tropical  sun  can  raiao  any  object  on  which 
they  fall.  In  India,  on  the  ground,  the  uncovered  thermometer  will  mrnk 
160°,  and  perhaps  212^  (Buist) ;  and  in  this  country,  if  tlio  movement  of  air 
is  stopped  in  a  small  space,  the  heat  in  the  direct  sun's  rays  can  be  mise<l  Ut 
the  same  point.  In  a  hermetically  sealed  box,  with  a  glass  top,  Sir  H.  daracs 
found  the  thermometer  nmrk  237°  Fahr.,  when  exposefl  to  the  rays  of  the 
sun,  on  the  14th  July  18G4.  In  experiments  on  Crogs,  when  a  tempemture 
much  over  the  natuml  amount  ia  applied  to  nerves,  the  electrical  cummtrt 
thn.>ugh  them  are  lessened,  and  at  la^it  stopt  R  H.  Weber's  observiitiona 
show  that  for  men  the  same  rule  holds  good ;  the  most  favourable  tempera- 
ture is  30"  K  (  =  99'-5  Fahr).J  It  appears  also  from  Kuhne's  experiments 
that  the  heat  of  the  bIoa<i  of  the  vertebruta  must  not  exceed  113°  Fahr.,  for  at 
that  temperature  one  of  the  albuminous  bodies  in  mnsclea  coagulates.  (Lud- 
wig,  Lchrb,  der  Phys.  band  ii.  p.  732).  Perhajis  this  fact  may  be  connected 
with  the  pathological  indication  that  a  very  high  temperature  in  any  disease 
(over  110''  Falir.)  indicates  the  extremest  danger. 

To  what  temperature  is  the  skin  of  the  head  and  neck  raised  in  the  tropics 
in  the  sun's  rays  t  No  sufficient  experiments  have,  1  believe,  been  made, 
eitlier  on  this  point  or  on  the  heat  in  the  interior  of  caps  and  lints  with  and 
mthout  ventilation.  Doubtless,  without  ventilation,  the  heat  aljove  the  head 
in  tlie  iiit^^rior  of  a  cap  is  very  great.  It  is  quite  jHisBible,  as  usually  assumed, 
that  with  bad  head-dresaea  the  heat  of  the  skin,  bones,  and  possibly  even  of 
the  deep  nerves  and  centres  (the  brain  and  cord),  may  be  greater  than  is 
iiccordant  with  perfect  preservation  of  the  currents  of  the  nerves,  or  of  tlie 
necessary  temperature  of  the  blood,  or  with  the  proper  fluidity  of  some  of  the 
albuminous  IxHliea  in  the  musclcB. 

The  difficulty  of  estimating  the  exact  effect  of  the  solar  rays  is  not  only 
caused  by  the  absence  of  a  suiticient  number  uf  ex{>oiimentB,  but  by  the  com- 
mon presence  of  other  conditions,  such  as  a  hot,  rarefied,  and  perhaps  impure 
air,  and  heat  of  the  body  produced  by  exercise,  which  is  not  attended  by 
jwrspiration.  Two  points  are  remarkable  in  the  history  of  sun-stroke,  vii,, 
the  extreme  mrity  of  sun-stroke  in  mid-ocean,§  and  at  great  elevations.  In 
both  cases  the  eifect  of  tltc  sun's  rays,  per  sCy  is  not  loss,  is  even  greater,  than 


*  In  rnilifttlie  mortality  of  GunBians^Uuii  U,  ttie  niixv«!  race  of  Briliah.  rortuKiicM,  Uindoo, 
Molaj,  l.Kx^J  uiixetl  in  all  deCTces}  apjiean  to  W  )>elow  tliat  of  tin;  lauit  la*«tlby  Eurupe&n  wr- 
vico.  vu.,  ihti  Civil  Scnice.  MrTatt'd  ractii(On  tho  MnrtAlity  of  EunuiuiK ;  "  SstaliatifialJottT- 
naA"  yeptftiiVwr  \^\)  would  Htiow  tbnt  this  mixed  ravt)  wilt  uaintain  itself  in  India. 

t  Eckhimi.  H«nI*;'«Zt^it«ch.  Laiul  x.  p.  165.  1861. 

i  Weber,  Ltulwig*!)  I'hyti.,  2it  r*L  vol.  i.  t>.  I'itl. 

I  The  casos  of  iusolntlon  jn  %  nnrrovr  ■»  like  the  Red  S«o  do  irnt  Invalidate  this  mlc:. 
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'   on  laml  and  at  seo-lerel ;  yet  in  both  Bim-stroke  U  nnconunon ;  the  temper- 

jituif  of  the  air,  however,  is  never  excessive  in  either  case. 

Tho  effect  of  the  <lii"ect  rays  on  the  skin  is  another  matter  requiring  inves- 
tigation. Dot^s  it  aid  or  chtick  (>i<.r8piriitiuu  7  That  the  skin  gets  dry  there  is 
no  doubt,  hut  thia  may  be  merely  from  nvpid  evaporation.  But  if  the  nervous 
currents  are  Lnterfun^d  with,  thu  vessels  and  the  amount  of  secretion  are  sure 
to  be  aft'ected,  aiid  on  tho  wliolo  it  scoma  probable  that  a  physiological  effect 
adverse  to  perspiration  is  j»roduced  by  the  direct  rays  of  the  sun-  If  so,  and 
if  tliis  is  carriiMl  to  a  cortiin  point,  the  heat  of  the  body  must  rise,  and  suppt^ng 
the  same  conditions  to  continue  (intense  radiant  heat  and  want  of  perspiration), 
may  pass  beyond  th^  limit  of  the  temperature  of  possible  life  (US'*  Fahr.) 

The  effect  of  intense  nuliant  heat  on  the  respiration  and  heart  is  another 
point  of  great  moment  which  needs  investigation. 

The  pathological  oftecta  i)rnduce<i  by  the  t«o  intense  direct  raya  of  the  «un 
are  supposed  to  1«  one  form  of  insolation. 

A  fonn  of  fever  (tlio  CattJiu^  of  some  Arriters)  hflfl  been  supposed  to  bo  caused 
by  the  direct  rays  of  the  sun  combined  with  excessive  exertion.  1  have  seen 
a  cose  of  tliis  kind  which  corresponded  closely  to  the  description  in  booka. 
The  fever  lastftl  for  sfivera!  days,  and  its  tyj^e  was  not  in  accordance  with  the 
hypothesis  that  it  was  malarious  fever,  or  febricula,  or  tyj>hoid.  No  thermo- 
metric  ohservationB  were  mode  on  tho  patient. 

(b.)  Heat  in  Shade. — The  effect  of  high  air  temperature  on  the  native  of  a 
temperate  climate  pa8{*ing  into  the  truj>ic8  has  not  Ix^'n  very  well  determined, 
and  some  of  the  conclusions  are  drawn  fi'om  experiments  on  ftniinnla 
to  un  iirtilicial  t^^mperutiiro. 

1.  The  tenijierature  of  the  iHuly  docs  not  rise  prtyitly — not  more  than  "5  or 
1°  Fahr.  (John  Davy) ;  from  1*^  t-o  2^"  and  ^^  (Eydaux  iuid  Brown  Sequord). 
The  tempt^mtiiro  of  the  body  i«  the  result  of  tin?  oppitsing  action  of  two  factors 
— Itf/,  of  development  of  heat  from  the  chemical  clmngi's  of  the  foo<l,  and  by 
tho  conversion  of  mechaiuoal  force  mto  heat,  or  by  dirt^ct  absorption  irom 
without ;  and,  2f/,  and  opposed  to  this,  of  evaporation  from  the  surface  of  the 
body,  wliich  regulates  internal  heat,  So  beiiutil'uUy  is  this  Wlancc  preserved^ 
tliat  tho  stability  of  tlio  animal  temperaturo  in  all  countries  has  always  been 
a  subject  of  marvel.  If  anything,  however,  prevents  Ihia  evapomtion,  radia- 
tion ami  the  cooling  effect  of  monng  wind  cannot  cool  the  Ijody  sufficiently 
in  tho  tropics.  Then,  no  <loubt,  the  temperature  of  the  body  rises,  and  tho 
extreme  discomfort  alwayei  attending  abuomud  heat  of  body  commences. 
Thermometric  observations  in  the  tropics  on  this  point  are  much  neetled. 
In  experimentii  in  oveu-s  Blagden  and  Konlyce  br>re  a  Umiperaturc  of  260** 
with  a  small  rise  of  temperature  ('2^"  Falir.),  hut  the  air  was  dry,  and  the  heat 
of  their  hodies  was  rednceil  by  perspiration  ;  when  the  air  in  ovens  is  very 
moist  and  evaporation  is  hindered,  tlie  temperature  of  the  body  rises  rapidly.* 
I  2.  The  respirations  are  lessened  in  number  (\''ierordt,  Ludwig)  in  animahi  sub- 
1  jected  to  heat,  and  the  iwime  is  believed  to  hold  gootl  in  the  tropics.  According 
to  Vieronlt,  less  carbonic  acid  and  presumably  less  water  are  eliminated. 

3.  The  heart's  action  is  somewhat  increitsed  in  frequency,  perhaps  not  in 
force,  in  new  comers,  in  tro])ical  chmatea.     In  experiments  on  animals,  mo- 

rerate  heat  does  not  quicken  the  heai-t,  but  great  heat  does. 
4.  The  digestive  powei-s  are  somewhat  Icjtsencd,  there  is  less  appetite,  less 
desire  for  animal   food,  and   more  wish  for  cool  fruits.     Tlie  quantity  of 
bile  secreted  by  the  liver  is  not  increased,  if  the  stools  are  to  be  taken  as  a 
guide  (Marsliall,  in  1819,  John  T>avy,  ^forehead,  author),  though  Lawson 


Eren  7°  tu  S'  Ffthr.    LmlwiK,  "  Uhrh,  der  PhyK.."  2d  edit  b.  ii.  p.  730. 
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Wievea  that  an  excess  of  colouring  naattor  passes  out  with  the  atooLs ;  nothing 
is  known  of  tho  condition  of  tht*  usual  liver  work. 

5.  The  8kin  ucU  much  more  than  usual,  and  great  local  hyperaimia  and 
swelling  of  the  papilla  occur  in  new  comers,  giving  rise  to  the  familiar  erup- 
tion known  as  *'  prickly  heat"  In  process  of  time,  if  exposed  to  great  hent, 
the  skin  sutlers  uppiucntly  in  iU  structure,  becoming  of  n  slight  yellowish 
colour  from,  probably,  ]>ignientarj'  dejwaits  in  the  deep  layers  of  the  cuticle, 

G.  The  uriiiti  is  lessentnl  in  ipiantity.  The  mea  is  lessened,  as  shown  by 
experiiiioiits  in  hot  seasons  at  home  and  iluring  voyages  (I)r  Forl)es  Watson 
an<i  L)r  Itecher).*  It  is  not  yet  certain  whether  this  is  simply  from  lessoned 
fooil.  Tlie  pigment  has  been  supported  to  bo  incn^aaed  (Lawaon),  but  this  is 
doubtful.  The  chloride  of  sodium  is  lessened ;  the  amount  of  uric  and  phoe- 
phorin  ttculft  is  uncertain, 

7.  The  eftect  on  the  nervotia  system  is  generally  considered  as  depressing 
and  exhausting,  i.e.,  there  is  less  general  vigour  uf  mind  and  body.  But  it  in 
imdoubted  that  the  greatest  exertions  both  of  mind  and  body  have  been  made 
by  Europeans  in  hot  climates.  Robert  Jackson  thought  us  much  work  could 
be  got  out  of  men  in  hot  as  in  tompemte  climates.  It  is  probable  that  tlie 
depressing  eftect^  of  heat  ore  most  felt  when  it  is  combined  with  great  humi- 
dity of  the  atmosphere,  so  that  evuj)oratiou  trom  tlte  skin,  and  cunsetjueut 
lessening  of  bodily  heat,  ia  partly  or  totAlly  arrt^ated. 

The  most  exhausting  etfects  of  heat  are  felt  when  the  heat  is  continuous, 
i.e.,  very  great,  day  and  night,  and  especially  on  sandy  jdains  where  the  air 
is  highly  rarefied  day  and  night.  There  is  tlien  n^ally  a  lessened  quantity  of  | 
oxygen  in  a  given  cubic  Bpace.+  Add  to  this  fact  that  tlie  respirations,  are 
lessened,  and  we  have  two  factors  at  work  wliich  must  diminish  the  ingress  of 
oxygen,  and  thereby  lesson  one  of  the  great  agents  of  metaxiiorphosis. 

On  the  whole,  even  when  sufficient  perspiration  keeps  the  body  tempera- 
ture within  the  limits  of  health,  the  eflect  of  great  heat  in  shade  seems  to  be, 
as  far  as  we  can  judge,  a  depressing  influence  lessening  the  nervous  activity, 
the  great  functions  of  digestion,  respiration,  sanguification,  and  directly  or 
indirectly  the  formation  and  destruction  of  tissties.  Wliether  this  ia  the  heat 
alone,  or  heat  and  lessened  oxygen,  and  great  humidity,  is  not  certain. 

So  bad  have  been  the  general  and  personal  hygienic  conditions  of  Europeans 
in  India,  that  it  is  impossible  to  say  what  amount  of  the  great  mortality  in 


*  These  experiments  are  not  yet  fully  publUheil ;  tfaey  wen  iDvle  ilniiuK  royals  to  Bombity 
ftod  China,  and  diow  that  when  the  tempentare  rvaebed  ■  certain  point  <7o*  m  Ih-  BtKihen 
experimentat.  the  solids  of  the  nrine  and  the  nrea  lesKned  eojwU\enh]y.—Proffedmy»  of  the 
Royal  Society,  ISffiZ. 

T  A  cnbic  foot  of  drr  air  at  32"  weigh*  566*860  graiiu,  and  if  the  tiTo|K>rtinn  of  nitrogen  and 
oxygen  he  assumed  to  l>e  by  weight  li  and  23  per  cent,  and  the  slight  aniuuut  uf  carbonic  acid 
be  neglected,  there  will  be  in  a  cubic  foot— 

436-475  grains  of  nitrogro. 
130-376       „       oxygen. 

666-950 
A.I  a  man  dntwn,  on  an  averaf^a,  when  tranquil,  16-6  cubic  feet  per  hour  into  hia  InngB,  he  will 
thus  receivt  130  375  X  lfl6  =  2164'2  (craioa  of  oiyjfen  per  hour. 
At  a  temperature  of  80*  the  foot  nf  air  weighti  516  38  groiiu,  and  ia  made  up  by  weight  of— 

397 -61  graiiu  of  nitrogen. 

11677       „       oxygetL 

516-38 
Therefore,  in  an  hour  if  a  man  withdrawi  16-6  cubic  foet,  he  »ill  receive  118-77  x  166  =  11)71 -6 
mini  ofoxygen  per  hour.   Or,  in  other  word*,  in  an  boor  he  would  receire  1 02-tJ  grains  of  oxygen 
leai  witli  the  hifihftr  temperature,  an  amount  e<|ual  to  about  1*  l»er  cent,  of  thv  r.nionnl  mpplied 
at  thf  lower  leniperature. 

If  sfltumlwl  with  moiaturc,  a  cubic  foot  of  air  will  cnnUin  130  grain*  of  oxygen  at  32', 
andn2grainiat  UNi^. 
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tfni  entttttiy  »  doe  to  cxmjM  q<  hea  orcrtlw  tcwpwrtwig  of  £nop& 
k  U  poMlile  to  dctanxBe  «he  mtewBe  oT  bal  aloM  OB  Ue  MMkwc 
of  Earopent  in  tba  tvofwc* — Svtr  dinHB  and  djjmtei^,    Tboe  it. 

Bapid  CSnmgm  o/  Tcaiperateve — Tbe  «uA  pfajwdopal  ^bcto  here  noi 

yH  bctn  tiaced  oat ;  JAd  tliae  mddai  Tidttitades  axe  oAoi  mrt  by  abes«d 

dothiag,  or  other  mourn  of  ^«ying the  Ipwuwuiliiie  id U»  tody.    Thognaloi 

wJiatacioof  gigatclBuiga»of  fa«|wtatuio^«|itioM»tebe  whgfctheatiteof  tf^ 

body  in  aome  waty  t^^imt^AMm  vitfa  or  fkvona  tbetr  action.    Hn%  the 

dwddogof  tbo  prafaoe  penfiaaiMm  by  a  eoU  wind  pvodnoai  ratwrba, 

\  ■ationup  aad  nevDalgia^    I  ba;Te  been  aatrmnhrd.  bovemi;  to  find  bow 

[  eren  pbtbineal  poma  will  boar  gnat  cbaofpna  of  taaipotatae^  if  they 

^  not  ezpoeed  to  moTing  oan^nta  of  air;  and  tbere  can  be  littfe  donbi 

j  tbe  woDderfal  baUuiee  of  the  ayvlem  ia  aoon  readjintod. 


SECTION   IL 


HUMIDITY. 


Jiccofding  to  their  degree  of  hamidity  climates  are  dirided  into  moiat  and 
dry.  Profeaaor  Tyudall'a  obaenratioos  hare  ahown  bow  gnatlr  the  hanudity 
of  the  air  inftnwfuw  climato,  by  hindering  the  paange  of  beat  &om  the  earth. 
A«  far  as  the  body  is  oonoemed.  the  chief  effect  of  moiat  air  is  exerted  on  the 
evaporati<m  txom.  the  skin  and  lungs,  and  therefore  the  degree  of  dryness  or 
moutore  of  an  atm»is|>h*Te  Rhonld  \tc  expressed  in  tenns  of  the  relative  (and  not 
of  the  absolute)  humidity,  and  should  always  be  taken  in  connection  with  the 
temperatare,  movement,  and  density  of  the  air,  if  this  latter  varies  much  from 
that  of  sea-kveL  The  evaporating  pow«r  of  an  atmosphere  which  containa 
75  per  cent,  of  xituiation  in  very  different,  according  aa  the  tempfrature  of  the 
air  ia  ¥f  or  80°.     A&  the  temperature  rises,  the  evaporative  power  increaaea 

(fiutcr  than  the  riee  in  the  thermometer. 
There  is  a  general  opinion  that  an  atmosphere  which  permits  &ee,  withont 
exocaaive,  evaporation  is  the  best ;  but  there  are  few  precise  experimenta. 
Thi%  most  agreeable  amount  of  humidity  to  most  healthy  people  ia  when 
u  the  relative  humidity  ia  between  70  to  ^0  per  cent.     In  chronic  lung  dieeaaee^ 
\  however,  a  very  moist  air  is  generally  moat  agreeable,  and  allays  cough.   The  eva- 
I  poration  from  the  lungs  produced  by  a  dry  atmosphere  appears  to  irritiite  them. 
The  moist  hot  siroccos,  which  are  almost  satumtc-d  with  water,  are  felt  as  op- 
preaaive  by  man  and  beast ;  and  this  can  hanlly  be  from  any  other  CAUse  than 
the  check  to  evaporation,  and  the  consequent  riiic  in  the  temperature  of  the  1>ody. 
It  ifl  not  yet  known  what  rate  of  evaporation  is  the  most  healthy.    Exccsaive 
Lporation,  such  as  may  be  produced  by  a  di^'  sirocco,  is  well  borne  by  s<imo 
jraons,  but  not  by  alL     Probaldy,  in  some  cas*^,  the  physiological  factor  of 
(KTspiratiou  comes  into  play,  and  the  nerves  and  vessels  of  the  skin  are  altere»i  ; 
and  in  tliis  way  ]>ersptmtion  is  checked.     We  can  hardly  account,  in  aiiy  other 
way,  for  the  fact,  that  in  some  persons,  the  dry  sirocco,  or  dry,  hot  lontl  wind, 
produces  harshness  and  di^'ncse  of  the  skin,  and  geneml  malaif>e,  wluch  possibly 
(tliough  there  is  yet  no  tliermometric  proof)  may  be  causetl  by  a  rise  of  tem- 
perature of  the  body. 

From  the  experiments  of  I^mann  on  pigeons  and  rabbits,  it  appears  that 
more  carbonic  acid  is  exhaled  from  the  lungs  in  a  very  moist  than  in  a  dry 
atmosphere.  The  pathological  effects  of  humitlity  are  intimately  connected 
with  the  temperature.     Wamith  and  great  humidity  are  borne,  on  the  whole. 
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more  oasily  than  cold  and  grwit  humidity.  Yet,  in  both  cases,  so  wondorful 
la  thit  powur  uf  adaptation  i>i  the  IhxIy,  that  ot'ton  no  harm  resulUt. 

Tho  8[treftd  of  cert^iin  diswi.so*  is  aiipposftl  Ut  be  intimately  relat<*d  to 
humidity  of  tlie  air.  Maliii-ioU8  di.suASf^H,  it  is  eaid,  never  attt'iin  their  fulieot 
opidc^mic  sprpjvl  nnlefts  tlie  humidity  fippn>jirhi'rt  (laturation.  Plaj^uo  and 
smallpox  are  both  checke<l  by  u  very  dry  atmosjihoru.  The  cessation  of 
buhtt  plague  in  Upper  E|<j'pt,  after  iSt  John's  Day,  hoA  bet?n  conaidered  to  be 
more  owing  to  dn*ne«8  than  to  the  lieut  of  the  air. 

1ji  the  dry  HarmiUtnu  wind,  on  the  west  cfwist  of  Afric^a,  smallpox  cannot 
be  inociilflted  ;  and  it  ia  wi-U  kno\\Ti  witli  what  difficulty  cowpox  ia  kept  up 
in  very  dry  soaaous  in  India,  Yellow  fever,  on  the  other  hand,  seems  indo- 
pendent  of  moifltiire,  or  will  at  any  rate  prevail  in  a  dry  air.  The  olMservations 
at  Li8lK>n,  wliich  Lyons  has  recoideti,  show  no  relation  to  the  dew  point, 

With  rppnrd  to  othi^r  disoafips,  and  efipecially  to  disenses  of  songuitication 
and  nutrition,  obwsrvations  are  much  neetled. 


SECTION  III. 
MOVEMENT  OF  AIR. 

This  is  B  very  imjwrtaut  climatic  condition.  The  effect  on  the  body  is  two-  | 
fold.  A  cold  wind  alwtracts  heat,  and  In  i)roportion  to  its  velocity ;  a  hot  I 
wind  carries  away  little  heat  by  direct  abslniction,  but^  if  dr)',  mcrciises  eva- 
jwration,  and  in  that  way  may  in  part  coimtt^ract  its  own  h»iatinj(  |M>wep. 
Both,  proliably,  act  on  the  structure  of  the  nerves  of  the  akin,  and  on  the 
contractility  of  the  cutmieoiui  vcsseh*,  and  may  thus  influence  the  rate  of 
evaporation,  find  possibly  other  organs. 

The  anumnt  of  the  cooling  effect  of  moving  bodies  of  air  ia  not  easy  to  de- 
termine, aa  it  deiK'uds  on  three  factors,  >*iz.,  the  velocity  of  movement,  the 
temperature,  and  the  huuiidity  of  the  air.     The  effect  of  movement  ifi  verj* 
gi-eat.     Ill  a  still  atmosphere,  an  extremely  low  temperatoro  U  borne  without 
diiticidty.     In  the  arctic  expeililione,  still  air  many  degrees  below  zero  of  7 
Fahr.  caused  no  discomfort.     But  tmy  movement  of  such  cold  air  at  once  [J/ 
cluUs  the  frame.     It  has  been  afiseileil  that  some  of  the  hot  and  very  drj*   / 
deflert  wiiuis  will,  in  spite  of  their  warmth,  ehill  the  bwly  ;  and  if  so,  it  can  . 
scarcely  be  from  any  other  reason  than  the  enormous  evaporation  they  cause  \ 
from  the  skin.     It  is  veiy  desiralik'.  however,  that  tliis  obe^n-ation  sliould  be 
re]>eated,  with  careful  thermometrical  observations  on  the  body  and  surface. 
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SECTION  IV. 

W^EIQHT  OF  THE  AIR. 

I  shall  not  here  enter  into  the  question,  whether  the  ah'ght  changes  in  the 
proesure  of  the  atmosphere,  which  occur  at  any  one  spot,  have  any  effect  on 
nealth,  or  any  iidlucnce  on  disease. 

EfecU  of  Corteideralle  Lessening  of  Preseure, 

When  the  difference  of  pressure  between  two  places  is  consii 
marked  effect  is  produced,  and  there  seems  no  doubt  that  the 
mountiin  localities  is  destined  to  be  of  great  importance  in  therupe 
of  particular  interest  to  the  army  surgeon,  as  so  many  regiments  in 
are,  or  will  be,  quartered  at  considerable  elevations. 

2k2 


in  ascending  mountaina  thero  is  rarefaction,  /.e.,  lessened  preaeure  of  air ;  on 
Ion  average  (if  tlie  weight  of  the  air  at  searlevel  is  14  lb  on  every  square  ittL'h,) 
an  ascent  of  900  feet  takes  otf  A  &> ;  but  this  varies  ^vith  height  (see  Measure- 
ment  of  I  {eighth) ;  there  are  aLo  lowered  temperature,  and  lessonetl  tuoisturc 
above  4000  feet ;  greater  Jnovemeut  of  the  air ;  increased  amount  of  light ; 
greater  siui  radiation,  if  clouds  are  ulwent.  The  air  is  frt'er  from  gonns  of 
infusoria.  Owing  to  the  rarefaction  of  the  air  and  lessened  watory  vajwor 
there  is  greater  duvthenimncy  of  the  air;  the  soil  \»  mpidly  hejit^^i,  but  radi- 
ates also  fast,  as  the  heat  is  not  so  much  lield  back  by  vapour  iu  the  air,  hence 
there  is  very  great  cooling  of  the  ^^und  and  the  air  close  to  it  at  ui{^hu 

Thd  received  phyHinlogieal  ofi'eot**  of  lessened  pressure  begin  to  bo  percep- 
tible at  I'dOO  or  3000  feet  of  altitude  (^descent  of  2^  to  3  inches  of  mer- 
cury);  they  are  quickened  pulse*  (hfteen  to  twenty  beats  per  minate); 
»jnickene<l  respiration  (increase  =  ten  to  fifteen  respirations  per  minute),  in- 
crea8ed  evaporation  from  skin  and  lungs  ;  lessened  tu'inary  water.f  At  great 
heights  there  is  increased  prepare  of  the  gases  in  the  body  against  the  ront«in- 
ing  parts ;  swelling  of  supcrticial  veasela,  and  occasioualiy  bleeding  from  the 
nose  or  lungs.  A  sensation  of  weight  is  felt  in  the  Hmhs  from  the  losscned 
pKssure  on  the  joints.  At  altitudes  under  COOO  r»r  7000  feet  the  efioct  of 
mountain  air  (whioh  is,  porhaprt,  not  owing  solely  to  lessened  pressure,  but 
also,  possibly,  to  increased  light  and  pleasnrable  »?xcit«ment  of  the  senses)  is  a 
very  iiiarke<l  imprnvenient  in  digestion,  sanguiiication«  and  in  nervous  and 
mus<:nlar  vigour.;^  It  w  itifiTred  that  tissue  change  is  accelerated,  but  nothing 
detinito  is  known. 

The  rapid  evaporallon  at  eJcvated  positions  is  certainly  a  most  important 
element  of  iimuntaiii  hygiene.  At  Piiebln  and  at  Mt-'xit-o  the  hygrometer  of 
Saussuru  will  olleri  mnrk  37",  which  is  equal  to  only  45  per  cent*  of  satnn- 
tion  (Jourdanett  "Ihi  Mexique,"  p.  49),  and  yet  the  lower  rooms  of  the 
houses  are  very  humid^  so  that,  in  the  town  of  Mexico,  there  are  really  two 
climates, — one  very  moist,  in  the  rez-do-chauss^o  of  the  houses ;  one  very  dry, 
in  the  upper  rooms  and  the  outside  air. 
^  The  diminution  of  oxygen,  in  a  certain  cubic  si>ace,  is  precisely  as  the 
pressure,  and  can  be  calculated  for  any  height,  if  the  barometer  is  noted. 
Taking  dr>'  air  only,  a  cubic  foot  of  air  at  30  inches,  and  at  32"  Fahr.,  con- 
tains 130'4  grains  of  oxygen.     An  ascent  (about  5000  feet)  which  reduces  the 

bttroraet-er  to  25  inches  will  lessen  thia  Jth,  or(     —         —  =.  JlOS-Cgrains. 

But  it  is  supposed  that  the  increased  number  of  respirations  compensate,  or 
more  so,  for  this,  and,  in  jidtlition,  it  inuat  be  remembered  that  in  experiments 
on  animals,  as  long  as  the  percentage  of  oxygen  did  not  sink  below  a 'certain 
point  (H  per  cent,),  as  much  was  absorlied  into  the  blood  as  when  the 
oxygen  was  in  normal  i>ropurtiuu.  Jourdanot  has  indetxl  asserted  (**Du 
Mexique,"  p.  7fi),  that  the  iisual  notion  t!mt  the  respirations  are  augmented 
in  number  in  the  inhabitants  of  high  lands  is  *'  completely  erroneous  ;"  Uiat 
the  respirations  are  in  fact  lessened,  and  that  from  time  to  time  a  deeper  respira- 
tion is  voluntarily  made  as  a  partial  compensation.  But  Coindet,  from  1500 
observations  on  Franch  and  Mexicans,  does  not  coutlrm  this ;  the  mean  num- 


*  /fa//oon  a«(«7U«,— Biot  RDd  Gay  Liuwc  at  9.000feet=increaMof  lSto30b«Atsofth«piihMi. 
Olaisher,      .         .     at  17,000  „  =         „        I0to24  „ 

.    Bt2-1.0(»0  „  =        „        24  to  31 
The  beabi  Mem  to  angment  in  number  with  the  t^Iovatinn.    These  ore  nafer  numbers  tlian  tltoav 
obtained  in  monntjuu  awtnU,  u  there  is  no  physical  exertion.     Tn  mountain  climbing  the  jn- 
rrease  in  niticb  fn^ater. 
t  Vivenot,  Virchow>  Archlv.  1860.  band  xix.  p.  492.    Thin  U  prolwble,  bnt  not  ^ret  prove«l. 
J  Hermann  Weber.  "  Climali-  of  Ibe  Swiaa  Alps,"  1854,  p.  17. 
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bor  of  respirntiona  was  19*36  per  minuto  for  the  French,  aiul  2U'297  for  the 
Mexicans.* 

fTourdiniet  {he,  cit.  p.  291)  asserts  that  the  "rwif»iratory  aliments"  ar«  badly 
digcsUnl  ;  that  butt«r  wmaiiis  in  the  etonmoh ;  that  starch  and  sugar  render 
thu  inoulh  and  tongue  coated  and  destroy  appctitu  ;  that  alcohol  rL'inains  a 
long  time  in  the  circulation.  Whether  tliero  is  any  truth  in  this  rcnmins  to 
he  seQU.  It  acconUwth  M.  Joiirdanet'a  iuiproltable  hyjiotheaia  tjf  lh«  condi- 
tion of  nispiratinn  ;  and  this  perhaps  wndere  the  stat<;mcnt  doubtful. 

As  a  curative  agent,  mountain  air  (that  is,  the  conse(|uence8  of  lesfiened 
pressure  chietly)  ranks  verj*  liigh  in  ail  anaemic  atfections  from  -whatever 
cause  (malaria,  haimorrhage,  digestive  feebleness,  even  lea«l  and  mercury 
|>oi8uuing),  and  it  would  appe-ar,  from  Hermann  Weber's  observations,  that 
the  e3ustence  of  valvular  heart  disease  is,  if  proper  rules  are  observed,  no 
contra-indication  against  the  lower  elevations  (2000  to  3000  feet).  Xeiiralgia, 
gout,  and  rheumatism  ore  all  benefited  by  high  Alpine  positi«>n8  (H.  Weber). 
Scrofula  and  consumption  have  been  long  known  to  be  rare  among  the 
dwellers  on  Idgh  lands,  and  tlie  curative  effect  on  these  diseases  of  suoli  plactes 
is  also  marke^l  ;  but  it  is  possible  that  the  open  air  life  which  is  led  has  an 
inMuence,  as  it  is  uuw  known  that  great  elevation  is  not  necessary  for  tliu  cure  .^ 
of  phthisis.t 

I)r  Hermann  Weber,  in  his  important  work  ou  the  Swiss  Alps,  thus  sums 
up  the  present  evidence  : — 

*'■  TuWrcular  phthisis  occurs  not  rarely  in  the  lower  mountainous  or  sub* 
Alpine  region,  but  in  the  true  Alpine  region  it  set^ms  to  Iw  almost  absent.  '^ 
Thus  it  is  of  very  rare  occurrence  among  the  priests  on  the  Great  St  Bernard  ;    1 
and  Dr  Briigger  has  scarcely  ever  observed  it  amongst  those  inliabitauts  of 
the  ll^pper  Engadin  who  have  not  resided  in  other  countries  ;  and  has  further 
found  that  this  disease  is  generally  cured,  in  natives  of  the  Engadin,  when 
they  return  to  their  mountains,  before  it  has  made  great  progress.    Dr  Albert ' 
of  Brianoon,  in  the  Dauphin^  (4283  feet  above  the  sea-level),  bears,  according  s 
to  Lombird  {he.  n't  p.  93),  the  same  testimony.    These  obser\-tttions  are  quite  ) 
in  harmony  with  what  we  know  of  the  occurrence  of  tubercidar  phthisis  in 
other  mouutaiuous  countries.     Thus  patients  alfected  with  phthiHi!<  at  Limn 
arc  sent  on  the  adjacent  mountains  of  Peru,  where  phthisis  is  scarcely  known  I 
at  an  elevation  of  about  8000  feet.     It  lb  described  as  veiy  rare  at  Mexico  / 

*  The  atAteinent*  of  M.  JourdoDttt  I"  Du  Uexiqae  %u  point  ile  Vne  de  hod  inflnence  sar  la 
vie  de  rHomnie,"  Puia.  1861,)  are  aoaaTcrrw  to  nneml  opminn.  tbat  it  in  to  Iw  hoped  the  sub- 
ject will  be  soon  thoroughly  investigftted.    JourdJUttC  aiserU  that  elevation  Icssetu  the  "  respi-    , 
011017*  endufcmoHia  ; ''  that  rattle  inii>orted  Into  tfa«  nionntaini  of  Iklexico  ntiffer ;  hunKK,  for     * 
example,  breathe  with  difficulty,  run  badly,  are  often  ill,  have  rbeumatlitin,  and  ciftea  die  of 
pleuhBy.     "  Aa  to  man,  the  luodiftcations  fie  ouffere,  at  first  less  vittiblc,  become  with  tinioBtil] 
more  evident,  and  while  Htrangen  acclimatise  easily  at  sea-level  in  countries  which  are  not 
malarious,  and  reach,  in  good  bealth,  an  advanced  age,  those  who  live  on  tli«  altituilfji  ore  ninri' 
feeble  aud  iickly,  and  teldoin  reach  the  oatuial  term  of  himiau  existence"  (p.  79).    This  isattri-      /"tg 
buted  both  to  leasened  preosure  and  leaaened  watery  vapour,  and  a  kind  of  aosmia  iasaid  to  1w 
very  comnion  in  the  city  of  Mexico  and  at  Pncbla.     As  this  aswrlion  is  qnite  contrary  to  the  | 
cxperientf.  of  tht^  Svriss  Alpine  reginns,  it  has  bwn  examined  by  Cnindet  in  Mexico,  and  is  de-| 
clored  to  l>e  iocurrect.     Jourdanvt  fttates  that  the  circulation  is  always  increased,  and  in  tlieJ 
diHpmportion  Iwtween  the  ciiculatinn  and  the  reapiration  hetmees  the  origin  of  \h'iw  "danJ 
perous  ougnrp  mcnta,"  which  he  believes  to  be  the  consequence  of  re0ideiice  on  the  heij;Iils  uf ) 
XlfXiin  <tfllOO  to  J'KRi  feet).     A  thoroxijjh  examinstton  of  all  the**  nninta  could  I*  nio*le  more 
thorouglilv  by  the  anuy  Nur^^oufi  on  tho  Indian  hill  Mtatioha  than  by  any  br>dy  nf  men  in  tlie 
world,  ami  it  is  to  be  hoped  the  in'jutry  will  soon  be  system  at  i<Mlly  entered  ujxm.     At  pi«s«ut 
Jounbinei'H  5itat«:n)euts  are,  on  the  whole,  much  doubted. 

t  Souie  time  ajjo  a  remarkable  I^p<'r  was  publitthed  by  Dr  James  Bluke  of  Califomin  on  tlia  "^ 
treatment  of  phthisis  ("  Pacific  \1etlical  Joumul."  1860).     He  adopted  the  plan  of  making  bis 
patients  live  in  the  oiH*n  sir ;  in  the  Kuinmer  moiith«  he  made  them  sleep  uut  without  any  tent ; 
the  result  was  an  a5tnnii>hiug  improvement  In  dige^ion  and  »Lnp\utiejition  :  the  realittance  to     1 
itny  ill  effects  from  cold  and  wet  are  described  as  marvel]im5.     As  Dr  Blake  is  well  known  to  be     ' 
IK-rl'ectly  tnut worthy,  thcw?  Atatementa  are  worthy  of  all  consideration. 
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;   (7000  feet)  nntl  (^iiiU*  (870<J  feet),  and  still  more  so  in  kigher  elevatioiui.     The 
cleyjition  beyoml  whuli  phthisis  becomes  nire,  or  is  absent,  seems  to  vary 
.  cousulorably  iiL  clitt\;mnt  lutitiuled,  and  to  becoiuu  lower  08  we  proceed  towarrLk 
I  the.  jK>les.     In  tht!  tropiiyil  »jne  it  may  be  regarded  iw  becoming  rare  above 
7000  feet ;  in  the  warmer  temperjito  ztme,  ulwve  3500  to  5000  feet ;  in  the 
eoldcr  temi>erate  zone,  above  li'JOO  to  3000  fet^t  elevation.     In  Switzerhmd, 
between  40**  and  4J5^  N.  lat.,  the  ft-equency  of  its  occurrence  diminishes  above 
3000  feet ;  in  the  llliiL'k  Forest,  klween'^T^  and  VJ""  N.  hit.,  above  2500 ; 
I     in  the  momiUtina  of  Thlirinyjen  and  Silesia,  and  iu  the  llarz,  between  50°  and 
^     62"  N.  lat.,  alK.ve  lifOO  U>  1400  feet.      Fuchs  '' Medicinislie  Geographie," 
1853,  p.  35),  states  that  at  Hrotterodr  {!84l>  ft^t),  in  tlio  mountains  of  Thitr- 
iiigen,  the  percentage  of  deaths  fruin  ]dithisis  is  only  (J 'J.      iJrehmer  assures 
ua  thiit  in  the  neiglibourhood  of  (lorlierndorf,  in  Silesia  (1700  lect),  tubercular 
phthisis  has  never  l>een  seen  by  him  amonj;st  the  inliabitauta — (**  Die  Chn>- 
iiischo  Lunj^eii-schwindsucht,"  Berlin,  1857,  p.  134) — an  observation  wliich 
Dr  H.  Beigel,  wlio  has  for  scveml  yoai-s  resided  at  Iteinerz  (1700  feet  above 
tho  level  ol"  tlie  sija,  and  vcrj'  near  to  (.furbersilori),  has,  iu  a  i)ersunal  commu- 
nication t^  me,  to  a  great  degree  confirmed."     (Weber,  op.  cit.  p.  22.) 

Allhongli  on  the  Alijs  phthisis  is  thus  arivsted  in  strangers,  in  many  place* 
tlie  S^viss  women  nn  the  lower  heights  sutler  greatly  from  it;  tho  cause  is  a 
social  one ;  the  women  emjiloyed  in  making  embroidery  congregate  all  day  in 
small,  ill  ventilated,  low  rooiua,  where  they  are  oi'Utn  obliged  to  be  in  a  cou- 
stnuned  position  ;  their  food  is  poor  iu  quality.  Scrofula  is  very  common. 
The  men,  who  live  an  o(»en  air  hie,  are  e.vempt ;  therefore,  in  the  very  jilaett 
where  strangers  are  getting  well  ol"  phthisis  the  natives  die  from  it — aimther 
instance  that  wc  must  look  to  local  cunditions  und  social  habits  for  the  great 
cause  of  phtliisLs.  It  would  even  seem  piokible  that,  al't*>r  all^it  is  not  iuileod 
elevation  and  rarefaction  of  aii-,  but  simply  plenty  of  frosh  air  and  exercise, 
wiiich  cures  phthisis. 

Jourdauet,  who  differs  from  so  much  that  is  coimnoidy  accepted  on  thia 
point,  gives  additional  eWdeuco  on  this  point  At  Vera  Cruz  phthisis  is 
common  j  at  Piiebla  and  on  the  Mexican  heights,  it  is  almost  absent  {k  peu 
pris  nidle).  The  fiict  seems  cerUiui,  M-hatever  may  bti  the  fate  of  Jourdauet'B 
oxplonation  of  it. 

/     The  diseases  for  which  nioutilaux  air  is  least  useful  are — rhemnatisin;  at  the 

'  lower  elevations  where  the  iiir  is  moist ;  above  this  rheumatism  ia  improved  ; 

chronic  inflammatory  atfections  of  tho  respiratory  organs  (?)     The  "  momitain 

asthma"  appears,  however,  from  Weber's  observations,  to  be  no  specific  disease, 

but  to  l)e  common  pubnonary  emphysema  following  chronic  bwmchitis. 

It  seems  likely  thai  pneumonia,  pleurisy,  and  acute  broncliitis,  are  more 
fionuuon  in  higher  alpine  regions  than  lower  down.* 


•  A»  M.  Jourflftiwt'H  iix]t«rieiu't<  id  Mexico  has  been  great.,  and  ha  no  otiier  work  with  which 
I  «m  aoaiuiint«(l  profeucs  to  give  tuo  complete  a  summary  nl  a  mountain  climate,  [  have  thought 
it  d*«irfttile  to  give  nonie  of  hw  couelusioiDi  (//«.  cit.  i>.  aSH),  a»  particalariy  iiit»>tre«ting  in  am- 
not'tioii  with  hill  life  io  India  ;  but,  of  course,  tievenu  of  thfiii  are  very  doubtful,  ainl  are  only 
ilBeful  as  laading  lo  further  iiKiniry.     Already  one  or  two  of  bift  oMsertJuiiH  have  havD  denied. 

••In  Mexico,  at  2*^70  nietn*.  (7415  fc*tl,  the  iiieun  tcmpcrnlun)  of  the  year  i«  17  CcnL 
(62*-6  Fahr.)  At  thin  hciglit  the  rarity  of  thp  air  remlerw  tin:  inhahitantH  blnotlleiw.  They  are 
w«ak.  generally  apAthetic,  gentle,  K^iieruutt,  and  niniable.  Under  the  ioAueuce  of  thin  nrefac- 
tion  uf  1h«  air  hiniiati  life  in  shortt^r  than  it  is  at  the  level  of  the  au  ;  so  that  m  ibiH  iitningv 
country  it  is  not  the  localities  e-tteemcfl  niotit  imhtatthy  which  influence  nioAt  fatally  the  life  of 
man.  At  the  greatest  ekvations  of  tlie  Coriiilleuw  o(  Mic'xico  typljoid  affection-*  an-  very 
ti^iniiion.  They  cuim-ide  eflptvi.illy  willi  Ihy  gn-al  rarefaction  uf  the  iiir  and  the  exlrouie  dry- 
nato  at  the  j>erio>J  uf  the  heat  of  upring,  and  then*  \h  do  neetl  of  uuwholeminie  etiiaiiotiuiui  to 
ilsvelop  them.  Anito  inflammntioiui  are  rare  in  ttio»c  altitudes;  their  dumtion  iutluoen  tht* 
paiMatjv  to  the  ailynaniic  atat«j  and  clmmicity  i»  not  (-oinmon  in  tliKcoitefi  of  that  tyix^AO  that 
w«  find  an  analogy  in  this  reapect  with  whot  gues  on  in  inarHhy  rotiiitrivK  at  the  level  of  Out  nen. 
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EffffU  of  inrrtdfitd  Ptesimspe, — ITio  effects  of  inctvaaecl  pressure  have  been 
noticed  in  persons  working  in  diving-bells,  &c.,  or  in  those  sabniitted  to 
treatment  by  comproesed  nir.  (At  Lyons  especially.)  When  tiie  pnM- 
snrc  is  increased  to  from  li  to  2  atmospheres,  the  pulse  becomes  slower, 
though  this  varies  in  individual  caiH?s  ;  the  mean  lessening  is  10  beats  per 
minute;  the  respirations  are  slightly  lesseneil  (1  per  minute);  evaporation 
from  the  skin  and  longs  is  said  to  be  lessened  (?)  there  is  some  recession  of 
blood  from  the  peripheral  ports  ;  tlierc  is  a  little  ringing  and  sometimes  \mi\ 
in  the  ears ;  hearing  is  more  acute  ;  the  urine  is  increased  in  ijuantity  ;  ap- 
petite is  incrtiased ;  it  is  said  men  will  work  more  vigorously.  When  the 
presstire  is  much  greater  (two  to  tliree  atmospheres)  the  eflects  are  sometimes 
very  marked  ;  great  lowering  of  the  pulse,  heaviness,  headarhi^  and  wtmo- 
timcs,  it  is  said,  deafness.  It  is  said*  timt  more  oxygen  is  absorbed,  and  that 
the  venous  blood  is  as  red  as  tlie  arterial ;  the  skin  alao  sometimes  ai^ts  more, 
and  there  may  even  bo  sweating. 

When  the  workmen  leave  the  comprowed  air  they  are  said  to  suffer  froQi 

Eoropeaiu  on  theie  height*  CCw  nioHt  frequently  of  pueumonui  iind  t>'phnii.  DiaeMM  of  the 
beut  are  frwiuent,  and  iheir  course  rnpiti  in  countnca  which  exceed  ^[>00  nictm  (6500  fi>vt). 
congMtions  are  genernXiy  Ter>'  coiuiuou  ou  gre«t  olevationi.  Thes«  coogeationfl  may  continue 
long  without  aMuming  an  inflammatory  typ«.  The  Wrvr,  the  utenu,  xdA  thr  bruin,  nrc  the 
organs  nioet  subject  to  oongestiun.  Tbene  con^tioni  have  their  origin  in  the  imperrert 
ox)'genAtion  of  the  blood.  AbsoeM  of  thn  liver  is  ofttn  iitul  with  at  an  altitude  above  2000 
mettvit  (6.^>  feet).  Marsh  poisoning  la  etiA>-  niid  terrible  on  the  coasts  of  tlic  Gulf;  it  10  stiU 
powerful  at  1000  metm  (3280  feetf:  bi-yuud  this  }>olnt  it  diminiabes  progreMively,  and  at 
Mexico,  over  2270  metres  {744£  feet),  it  iit  very  tliKbt.  Black  voniit  nerer  vbows  itj«lf  nt 
1000  metres  (32S0  feet)  hlgli^  but  the  germ  acqalrvd  at  the  coast  may  develop  itself  on  tbc 
heights  of  the  Curdillerma  a  few  day.i  alter  the  aiiival  of  tbe  travellers.  1*hcae  casea  of  black 
vomit  are  generally  fatal.  The  cholera  mges  on  tbese  altitudes  lu  at  the  level  of  the  sea. 
Neanwes  and  neuralgias  are  very  common  on  the  great  heights  of  tliv  Conlillenis.  FundicHtal 
disorders  of  the  stomach  are  often  observed  there.  Vertigo  tAkoa  a  Kpecial  clmmcter,  ajMtuiiiDg 
often  an  acute  hat  apjTetic  form.  I  have  deaignat^l  this  vertigo  ns  cvre hro-am-niiro-vertiginetiiie. 
The  diminution  of  Btmu«|>henc  preiuure  and  density  of  air  1»einu;  the  oocasion  of  a  U'hM'iiin^  of 
a  rtspintory  aliment  (oxygen),  pbtbisis  i*  more  uncumniuu  on  tlirM'  altitu>U-«  than  at  the  level 
of  the  lea.  Tubcrralizntion,  though  very  common,  and  alv^nya  scute  on  the  cDOiit,  diminishes 
at  we  ascend  the  Oordilleraa,  in  Uie  same  proportion  as  tht  density  of  the  nir,  and  becomea  very 
rmra  as  we  rise  above  2O0O  metres  <6660  feet).  At  thi^  elevation  phthiiii*  mrely  attacks  persona 
who  follow  good  hygienic  rules.  Foreigners  are  bunll^  ever  uttacknl  nith  this  disease.  Cases 
of  phthisis  m>m  Europe  often  ncover  neiv.  In  Mexico.  phthiAiK  jh  in  relation  to  the  unonnt 
of  oxygen  inhaled,  un  the  coast,  the  activity  of  mghtly  rcKpimtionn  exceeds  physiologfcal 
needs.  ALho  phthisis  then*  is  fmiuent,  and  acnte  in  pltiL^K  where  the  soil  is  tlry.  Where  the 
soil  is  dampj  the  inarihy  miasmata  are  combined  with  uxyui-'U  in  the  bnrticbial  tuliv?*.  wh>-iiri' 
results  a  lesaened  respiratory  aliment  f  oxygen) ;  and  it  is  ou  this  account  that  phtbisin  is  «o  mrely 
aecA.  WhAtIhavejn6t  said  leads  me  to  trace  an  analog  between  the  wtion  of  mumhy  iouutnes 
aud  the  inflnence  or  hi^h  lan«ls  cm  tnlwrcnloaft  phtliiaia.  Every  sulMUuice,  and  every  tntlaence 
acting  in  the  sense  of  diminishiutj  the  quantj^*  or  the  effects  of  oxygen,  is  conMcrj  uently  ufivfnl  in 
otMS  of  phthisis.  The  same  result  is  arrived  at  if^  by  any  proceits  whatever,  we  oppnite  to  the 
absorbed  oxygen  an  aliment  which  abstracts  from  its  aotiun  the  phistic  port  of  the  orgnuit-m. 
Countrie.'i  of  2000  metrcM  (dfi'jO  feet)  of  altitude  offer  the  best  points  as  a  tnemjirutic  station  for 
the  cure  of  phthiHiii,  provided  these  k^cnlities  are  dry,  that  the  mean  teiiijierature  of  the  air  is 
not  below  14*  Cent,  {hi*  Fslir.),  ami  that  tlie  extrvme  vsriationH  uf  winter  kiiiI  »^uiimi«r  are  not 
leas  than  fi"  and  do  not  exceod  23*  Cent.  This  is  the  case  on  the  central  table  laud  of  Mexico. 
Scrofala  is  here  '  en  mpprjrt '  with  pbthUis.  Cancer  is  frequently  obaervcd  therv.  Fulmonarv 
emphysema,  acquired  at  the  level  of  the  sea,  is  either  iiiitigate>l  or  cured  on  heights  almve  2000 
metres  (6600  feet).  Asthma  acquired  on  the  heights  cnuiMw  premature  death,  by  adding  a 
fkvsh  impodbnent  to  hiematotds  already  impaired  by  the  altitude.  Subcutaneous  tenotomy  has 
dearly  prared  ttttt  iurgical  inflamniation  doc«  not  fi<llow  wUm  the  pans  operated  upon  are 
pToteotad  bom  contact  with  the  air.  The  heights,  by  dinnnt^hing  this  contact  by  a  less  density 
of  atmosphere,  are  favourable  to  surgical  operations.  Thesv  are  generally  followetl  by  Imppy 
reaulta  at  an  elevation  of  above  3000  metres  tG500  feet).  In  short,  routrnry  to  the  anertionK  nf 
M.  lo  Dr  Lombard,  vt-ho  ptacea  tfaese  gntat  altttudeji  aniont;  exriling  and  tonic  climates,  the^r 
elevated  regions  produce  a  great  debiTit.iting  effect  on  life  niul  on  iliNeojic.  1  do  nul  \\n\i\  t<> 
say  that  this  diKtrnpii-^hcrl  t>nicUtionerlia.'*  written  without  tiisiemincnt  hi*  li<Hik  on  tht*  t'linitite'> 
of  MouiitalnK.  HIh  work  in,  im  the  contrary,  very  conHcientinus,  and  is  dislin^ui.'ihe')  by  judc- 
mentd  most  frrquvntly  unanttMerable.  Uat  niy  ub-ier\'ntion<^  begin  whcrt;  hiH  end  at  2(»00 
nietrvx  in  height.  At  this  point  docunienta  were  wsjiting  to  this  Mtinmblr  confrV-re." 
•  Fol^y  |>u  Travail  dansVair  cumprim^,  Oar.  Hebdom,  18<I3,  Mo.  32. 
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luemorrhft^od  mid  occasional  nervous  affections,  which  may  be  from  cerehml  or 
6]>iiiul  hii^morrhoge.* 

As  a  curative  agent  in  phthisis,  the  evidence  is  mifavouiable. 


SECTION  V. 
COMPOSITION  OF  THE  AIR 

The  proportionate  amoonts  of  oxygen  and  nitrogen  remain  very  constant 
in  all  countries,  and  the  range  of  variation  is  not  great. 

So  also,  apart  from  the  habitations  of  men,  the  amount  of  carbonic  acid  is 
(at  elevations  occupied  by  men)  constant.  The  variations  in  watoty  vapour 
have  been  already  noticed. 

Tlie  only  alterations  in  the  comixxsition  of  the  air  which  come  under  the 
head  of  climate,  i\re  changes  in  the  state  in  wliich  oxygen  exists  (for  no 
change  is  kiio\ru  to  occur  in  nitrogen),  and  tlic  presence  of  impurities 

Sub-Section  I. — Ozone  and  Antozoxe. 

Since  the  discovery  of  ozone  by  Sclionbt«in,  it  has  aeomrd  not  unlikely  that 
variations  in  the  amount  of  this  substance  would  be  one  reason  of  climatic  dif- 
ferences. At  presi-nt,  however,  it  cannot  be  said  we  have  any  safe  data  to  go 
upon  ;  this  has  ari^sen  chiefly  from  the  imperfection  of  tlie  test  for  ozone  (see 
Meteoroloqy).  Admitting  the  presence  of  ozone  in  the  air,  the  paper  tests 
are  uncertain,  ami  are  also  acted  on  by  otlier  substances.  But  some  che^ 
mists  even  doubt  whetlier  there  be  yet  satisfactory  evidence  that  ozone  doee 
exist  in  the  air,  though  no  one  doubts  the  existence  of  this  substance,  and  its 
origin  from,  and  coiuiection  with,  common  oxygeu.t  This  nmch,  however,  is 
certain,  that  the  reaction  given  by  Sclionl>eLn'3  or  Moffat's  pai)cr3  is  diilercnt 
in  ililVrfent  places,  and  ditfers  in  the  same  place  on  different  days,  even  when 
wind,  iigbt,  «Vfi.,  ar*;  einm!.  So  that  there  is  a  measurable  change  in  the  air, 
which  it  is  certainly  worth  while  to  take  notice  of. 

The  rwiction  with  those  papers  is  grt^ater  in  pure  than  in  impure  air;  at  the 
seaside  than  in  theintorior;  witn  south  and  %ve?t  winds  (in  this  country) 
than  with  nurlh  and  east. 

The  reaction  is  often  al)Sont  from  hospital  wards,  tliough  present  in  the  air 
around  them. 

According  to  Moffat  tliu^  imlications  arc  greater  when  the  boromeler,  the 
mean  daily  temperature,  and  the  dew-point  are  all  high.  Lowe's  observations 
show  that  indicatioim  iira  less  either  wlien  the  air  is  dry  or  quite  saturated,  ho 
also  found  more  reaction  when  the  barometer  is  low.  The  reaction  is  said  to 
be  at  its  minimum  in  the  autimin  in  this  country. 


*  Se«  LitifousiD  in  Coiutatt,  1S63,  band  il  p.   105,  and  Babington  in  "  Dublin  Quarterly 
Journal."  Nov.  1864. 

t  The  lat«  researches  nf  Mriii^ner  {'*  Chtiraical  News,"  July  1864)  show  that  when  oxj-gen  b 
oonvertad  into  ozone  by  el<^ctririly  (in  which  procriwi  it  IcAsrns  in  volume  and  tn-coincs  hMvier— 
Atuirtics),  and  is  then  led  throUKh  iodide  of  pottuutiuni,  every  trace  of  ozone  is  reniovci ;  l>ul 
vhen  the  (tan  which  tfniergert  from  tlie  w>lution  of  iodide  of  potstiHiuui  in  pasHttl  tUrouKli  )mrt; 
water,  a  thick  wtiit«  niist  api>eArH,  sontetimc-s  so  thick  as  to  rentier  the  surface  uf  the  water  i^uite 
otnque.  A  certain  amount  of  vapour  ia  nco^f^ury  tnr  its  forinutioti.  Meimtner  at  tir«t  called 
tliis  araoke  or  nilMt-formiDp  ga*  atniir^ne  (irr/il^a,  I  fttuoke),  bnt  KuItM^iuenlly  iiKcvrtitine<l  that 
it  was  ideatiral  with  Schdnbein's  outozuiie.  The  mist  I'on  be}K>ured  like  uirbonic  at'id  fr(>in  uiic 
vesMl  to  another  ;  on  Htjindini;.  it  gradually  becomes  tmn}<pai-ent,  and  droiMi  of  water  arv  de- 
paRite<l ;  wheu  it  Las  onco  iliitaiipcared  it  connnt  l>f  nprotlui-i^'l,  an<l  the  uir  has  all  tht-  proi>er-j 
tiM  ofontinary  oxygen.  Thus  atndxnae  boa  thv  pn)i»erty  of  Attmcting  moiKture^  nnd  ^tviufi  itj 
the  character  of  a  clouiJ.     The  whole  matter  is  however  extremely  uucortsin. 


MALAULV. 
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Aa  already  stated,  the  gi-eat  imperfections  in  the  reagent  (see  Meteorology) 
niuke  it  desirable  to  avoid  all  coneluaioiid  at  pre^iunti  but  one  or  two  points 
nuist  b*i  adverted  to, 

1.  Owing  probably  to  tho  oxidising  power  of  ozone  when  prepared  from 
oxygon,  a  great  power  of  puritiwition  of  <jrganio  matter  flciating  in  the  air  has 
been  ascribed  to  ozonu  botlt  by  Schunbein  and  others,  and  to  the  amount  of 
organic  matter  in  the  air  of  towns  tho  absence  of  ozone  in  tlie  air  lias  been 
Ascribed.  £ven  the  cessation  of  epidemics  (of  cholera,  nialarioua  fevers) 
has  been  ascribed  to  currente*  of  air  bringing  ozone  witli  them.  The  accumu- 
lation of  malaria  at  lught  has  bocu  ascribed  to  the  non-production  of  ozone  by 
the  sun's  rays  (Uhle).  The  ell'uct  of  stagnant  air  in  increasing  epidemica  has 
also  been  ascribed  to  tho  absence  of  ozone. 

It  seems  elear  tluit  the  substance  giving  the  reaction  of  ozone  is  neither  de- 
ficient in  marshy  districts,  nor  whon  ozone  is  conducted  througli  marsh  dew 
does  it  destroy  the  organic  matter  (see  page  80).  Is  there  any  experimental 
proof  that  it  acts  on  the  organic  impuiities  of  respiration  1  I  have  been  abl« 
to  tind  none  reconle*!,  except  the  fact  already  noticed,  that  the  reaction  is 
least  in  impure  air.  It  is  incumbent  oti  tho  supiwrters  of  this  new  (which 
may  or  may  not  be  corrpj;t)  to  bring  forwanl  more  exjK'rimental  proof.  I  do 
not  see  any  evidence  of  weight  to  prove  tliat  deficiency  in  ozone  has  aasisted 
the  spreaii  of  epidemics  of  any  of  the  specitic  diseases,  or  that  excess  has 
checkeil  them. 

2.  On  account  of  tlie  irritating  ellect  of  ozone,  when  rising  from  an  elec- 
trode, 8ch6nltein  believed  it  hud  the  power  of  (causing  catarrli,  and  inferred 
that  epidemics  of  iuliuenza  miglit  Imj  pnxluced  by  it-  He  has  attempted  to 
adduce  evidence,  but  at  present  it  may  Bafely  be  said  that  thero  is  no  proof  of 
such  an  origin  of  ejiidemic  catarrhs. 

3.  A  popular  opinion  is,  that  a  climate  in  which  there  is  much  ozone  (ie. 
of  the  substance  giving  the  reaction  with  starch  paper)  is  a  healthy,  and,  to 
use  a  common  p]mu>e,  an  exciting  one.  The  coincidence  of  excels  of  this  re- 
action with  pure  air  lends  some  support  to  this,  but,  like  the  former  opinions, 
it  still  wants  a  sutiicient  experimental  basis. 

On  the  whole,  the  subject  of  th«  preseiicH  and  effects  of  atmosphere  ozon«, 
curious  and  interesting  as  it  is,  is  very  uncertain  at  pri^sent ;  oxpcrintcuts  must 
be  numerous,  and  inferences  drawn  from  them  will  for  a  long  time  have  to  bo 
received  with  caution* 


Sdb-Sectiox  IL— Malaria. 

The  most  important  organic  impurity  of  the  atmosphere  is  malaria  (for  Air 
of  Marshes,  st-'o  page  80),  imd  when  a  climate  is  called  "unhealthy."  in  nmny 
cases  it  is  simply  meant  that  it  is  malarious.  In  tho  cliayitera  on  Soiiii  and 
AiB  tlie  most  important  hygienic  fact-*  connncted  with  malaria  have  been 
noted.  In  this  jiiace  it  only  remains  tn  note  one  or  two  of  the  climatic  points 
a-ssociated  with  malaria. 

1.  Vertical  AtfCffttt.- — A  marsh  or  malarious  tract  of  country  existing  at  any 
point,  what  altituile  gives  immunity  from  tho  malaria,  supiwsing  there  is  no 
dril'tiiig  up  ravine*  I  It  is  well  known  that  even  a  slight  elevation  lessens 
danger — a  few  f«wt  even,  in  many  cases,  but  rompleto  security  is  only  ob- 
tained at  greater  heights.  Low  elevations  of  200  to  300  fe**!  are  often,  indood, 
mure  malarious  than  lower  landti,  as  if  tho  malaria  chiefly  driftetl  nj). 

At  present  the  elevation  of  perfi.H^t  soeurity  in  ditferent  [»art*  of  the  world 
ie  not  certainly  determined,  but  appears  to  be — 
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CLIMATE. 


Italy,     . 

Amorica  (Apjiolachia), 

Calif(>rnia,t    . 

India,    . 

West  Intlies, 


.    40U  to    500  feet* 

3000   „ 

1000  „ 
.  2000  „  3000  „ 
.   1100  „  1800  up  to  2200  feet 


But  these  numbers  are  bo  far  uncertain  that  it  hns  not  always  heen  seen 
that  the  qut>5tion  is  not,  whether  uarehe^  can  oxlgt  at  the«K  elevations  (wc 
know  they  can  be  active  at  6000  feet),  hut  whether  the  emanations  from  a 
marsh  will  a$ce|i(l  that  height  without  drifting  up  ravinea  t  I  cannot  help 
suspecting  that  1000  to  1200  feet  would  generally  give  security. 

2.  [hftizuntal  Spreotl. — In  a  cahn  air  LovyJ  has  supjwsed  that  the  malariu 
will  spread  until  it  occupies  a  culw  uf  1400  to  3000  feet,  which  i»  e^iuivalent 
to  wijing  it  will  sproAil  700  to  1000  feet  horizontally  from  the  ct'ntral  i>oint 
of  the  marsh.  Hut  currents  of  air  take  it  jjreat  distances,  though  the  bett 
observations  show  that  these  distances  are  less  than  were  suppoHcnl,  and  seldom 
overpass  one  or  two  miles,  unless  the  air-currents  are  rapid  iiad  stn>ng.  The  pre- 
cise limits  are  unknown,  but  it  is  vcr)'  doubtfid  il'  the  belief  in  transference  of 
malaria  by  air-currents  for  HI,  20,  or  even  100  miles,  is  correct. 

3.  Sjrrnad  over  JKu/''/*.  — The  few  precise  olwervatiouy  show  that  this  diflers 
in  different  countries.  In  the  Channel,  between  Beveland  an*!  Walchcreti, 
3000  feet  of  water  stopped  it  (Ltlane).  lu  *,'hina  and  the  West  Indies  a 
further  distjineo  is  necessary.  In  China  three-quarters  of  a  mile  has  been  etlec 
tual  ;§  in  the  West  Indies  one  mile.  Grant  tliinks  salt  water  more  utficucious 
than  fresh. 

SECTION  VL 
ELECTRICAL  CONDITION— LIGHT. 

That  iheae,  as  well  as  heat,  are  important  parts  of  that  complex  agency  wo 
call  CLimate,  seems  clear ;  )>ut  little  can  he  said  on  the  point  In  hot  coxmtries 
positive  electricity  is  more  abunchint ;  but  the  effect  of  its  amount  an*l  variation 
on  health  and  ou  the  spread  and  intensity  of  diseases  is  tjuite  unkjiown.  All 
that  has  been  ascribe<l  to  it  is  pure  specuhition.  The  only  certain  fact  seems 
U)  me  that  the  spread  of  cholera  is  not  influenced  either  b}'  its  presence  or 
absence. 

With  regard  to  light,  the  physiolo;rical  doctrine  of  the  necessity  of  h'ght  for 
growth  and  perfect  nutrition  makcH  us  feel  sure  Uiat  this  is  an  iiupurtant  part 
of  climate,  but  no  positive  facts  are  known. 

Dr  Roscoe  has  pro{x>»ed  a  plan  of  measuring  the  intensity  of  light,  which 
will  probably  bo  very  useful  in  Meteorology'. 

A  sensitive  photographic  paper  is  preimi-ed,  and  the  time  given  to  produce  a 
constant  tint  is  noted.  At  present,  Lowuver,  the  apparatus  is  not  sufficiently 
perfected  to  be  commonly  used. 

•  Carri'Te,  rpi'ileil  l<y  Levy,  I.  i.  ii.  491. 

f  This  iiifoniiatiuu  woi  given  nte  ny  my  frieiul  Dr  Januw  Blake. 

t  T.  L  p.  464. 

i  Gmut  (quoted  hy  Chcvera),  "  liiilinn  AnnaU."  1869,  p.  634. 


CHAPTER  XVll. 

ON  THE  PREVENTION  OF  80ME  OF  THE  IMPORTANT 
AND  COMMON  DISEASES  IN  TUE  ARMY. 


Thbeik  aro  two  modes  by  Avhich  we  may  attempt  to  prevent  tho  occurreace  of 
discaflc 

1.  I5y  conforming  with  the  general  rules  of  hygiene,  "by  which  the  body  and 
mind  iiro  brnughl  into  a  state  of  more  vigorous  health. 

2.  By  inv<»stigatiug  and  remo\'ing  the  causes  of  the  diseases  which  we  find 
aotoally  in  ojaTnliun.  This  jHirt  of  the  inquiry  is  in  fiict  a  necessarj'  supple- 
ment to  the  other,  thougli  iu  proportion  to  the  ohaen'anco  of  the  general  rules 
of  hygiunv  the  causes  of  disease  will  gradually  l>e  nnnovod.  At  present,  how- 
ever, we  have  to  deal  with  the  facts  l>t^fnre  us, — v\z.^  that  there  aro  a  groat 
number  of  diseases  actually  existent  which  mnst  form  the  subject  of  investiga- 
tion. We  proceed  in  this  case  from  the  ]>articular  to  tho  general,  whereas,  in 
the  tirst  mode,  wo  deduce  general  rules  which  have  to  bo  applied  to  individual 
instances. 

Hygiene  ia  in  this  direction  an  application  of  etiology,  and  etiology  is  the 
pliilotiuphy  of  medicine ;  while  in  it^  turn  the  very  foundation  and  basis  of 
etiology  is  an  accurate  diagnosis  of  disease.  Unless  diseases  are  completely 
ideutilied,  all  iiKjuiry  into  cau>M;8  is  ho|>eless.  Let  ua  remember,  for  example, 
what  utter  confusion  pnvfulcrl  in  our  opinions  as  to  causes  and  preventivo 
measm-es  at  the  time  wht-n  typhus  and  typlioid  fevers  were  considered  identical, 
or  when  paroxysmal  fever  and  tlie  true  yellow  fever  or  vomito  were  thought  to 
own  a  common  cause.  Any  useful  rules  of  prevention  were  simply  impossible 
— as  imjMjssible  aa  at  present  in  many  of  the  diseases  of  nutrition,  which,  in 
the  projwr  sense  of  tlie  wonl,  an;  yet  undiagno.se<l. 

The  lulvanee  of  diagnosis  hiiH  of  lute  years  been  owing  not  merely  to  im- 
proved methods  of  observation,  but  to  the  more  complete  recognition  of  tho 
great  principle  i»f  the  iuvariableness  of  causation.  The  sequence  of  phenomena 
in  the  diaeai^ed  body  proeeedb  with  the  same  regularity  and  constancy  as  in 
nati*<>nomy  or  chemistry.  Like  causes  always  produce  like  effects.  To  suppose 
that  from  the  same  caxise  should  proceed  a  sequence  of  phenomena  so  utterly 
distinct  as  those  of  typhus  and  typhoid  fever,  now  se«ms  incredible  ;  yet  with 
a  full,  or  at  any  rate  a  sufficient,  knowleilgo  of  the  phenomena,  it  was  at  one 
time  almost  miivcrsally  believed  that  these  two  ]XTfectly  distinct  iliscases 
owned  a  common  origin.  At  the  present  moment,  the  sujn'riiciul  reei.»mblauco 
iK'tween  gout  imd  rheumatism  causes  them  to  be  |)ut  together  in  almost  all 
systems  of  noiMjlog)',  although,  with  tlie  exception  of  the  joints  being  aJfected, 
the  diseases  have  almost  nothing  in  common.* 


■  Few  IhtngB  have  tlotw  more  trartti  in  the  niml/  of  etJnIngy  than  tlw  tendescy*  hf  hostjr 
rlaMiflcatluu.  to  confouuti  iierfectly  dialinct  thinK"-    At  preavnt  uliiMiflntiou  miui  lie  lottkeil 
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liM  rwsytssTios  of  diseases  u<  the  akmy. 
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tim  gnat  principle  is  still  more  constantly  applied,  and 

gdrance,  and  consequently,  causes  are  more  satis- 

fc^^  J     ^,„si3gmmam  MMthfi'tn  ol'pivveiition  will  become  ob^'ious  and  precise. 

M  BMWftt  4M  ■■*  ***?  ^  ^"^  tH*in<;  s<>.     In  many  cases  they  are  founded 

'     ^MO^maM  obMrraLion ;  and  ver>'  frequently  ail  that  can  be  done  is 

^^Sf  gmt^  AiuUn*  rules,  without  attempting  to  determine  what  are  the 

^^Tlki^TCatn^  ■f^un*  which  each  dii*case  requires. 

^  i«  not  ■nwiraij.  however,  that  we  should  wait  until  the  causation  of 

;  ^»rfi«tiy  underetood.     "We  must  act,  as  in  so  many  other  aflairs, 

' and  endeavour  to  remove  those   conditions  which,  in  the 

MQwnt  »l*»U'  'tf  our  knowledge,  seom  to  be  the  most  likely  causes  of  the 

d^M*.     It  m»y  ^»^'  ^**^^  ^"  '**^"***  *^"*'^  ^'^  ^^^y  ^  iittackiug  only  fiulwidiaiy 

or  minor  cnu*"*,  uiiil  may  ('verhwk  others  equally,  or  more,  important     In 

«oino  cases,  indvi^d,  we  may  overlook  entutfly  the  effective  causes,  and  may  !» 

iflfatinK  ^"tli  shadows.     Still,  even  from  mistakes,  progress  often  arises-^In- 

^d  the  dirtit'ult  path  of  human  knowleilgw  is  perhaps  always  through  error. 

The  term  cause  is  applied   by  logicians  to  any  anteowient  which  has  a 

^He  in  producing  a  certain  sequence  ;  and  it  Ls  well  known  that  in  many 

j^^fyin  two  sets  of  causes  are  in  operation — one  external,  and  one  internal 

iBllie  body  (exciting,  and  predisposing).     The  investigatiim  of  the  internal 

^^Hk  which  in  some  eases  are  necessary  to  the  action  of  the  external  causes, 

M  •aoaUy  curious  and  intricate  as  Uiat  of  the  external  causes,  and  in  some 

ggapgettf  is  oven  more  obscure ;  but  measures  of  prevention  muat  deal  with 

^lin  as  well  as  with  the  external  causes. 

la  this  chapter  I  can,  of  couree,  only  venture  to  enumerate  rety  briefly, 
jttd  without  discussion,  what  seem  to  l>e  the  Iwst  nUes  of  prevention  for  the 
-fil^pal  diseases  of  soUlicra.  To  enter  on  the  gnrat  subject  of  the  prevention 
1/  disease  generally,  and  to  discuss  all  the  compLcated  rjuestions  connected 
frith  causation,  would  demand  a  volume. 

I  have  enJcJivuured  to  preserve  the  simple  and  practical  character  which 
I  have  attempted  to  give  to  the  other  parts  of  this  manual 


SECTIOX  r. 

THE  SPECIFIC  DISEASES .• 

Paroxtbmal  Fevkrs. 

£jr/i*r»/i/  Catuie. — Tliis  is  presumed  to  be  putresoent,  or  at  any  rate, 
poainjs'  vegetable  matter  (see  pages  80  and  271),  derived  from  a  moist  and 
natre-8cent  soil,  which  is  carried  into  Urn  body  by  the  medium  of  water  or 
of  air. 

If  by  water,  a  fresh  source  must  be  obtained.     Well  water  is  generally  aafe^ 
bat  not  always^     Rain  water  may  be  unsafe.,  if  the  tanks  are  not  clean.     If 


gpea  mexvly  m  ■  rfmrenitnt  tmngvinent,  luit  as  expirsMoe  mj  waX  genenl\m.^tm.  The 
^firltMjnii^nt  of  Hiirh  tprm*  k-*  ii)i:t-4inritic,  z^nioli)'.  kc,  \»  not  only  jiutiBiiMe.  but  as«fDl  uacoo* 
WDHriit  infwK'  "f  rIas*i!'HatiMti  ,  l.ii!  if  ^noh  tertru!  are  oJIowmI  to  carry  more  wight  than  sliDaM 
:h  btthciii.  and  nuke  ui  ov^.-rlc^'k  the  kMoIuicIv  ilifTerfiit  uid  anint«>rchutg«ftbl«  chmntttr 

t3tLM-3  (>r  the  WTcnl  dlM-ajwj  thiu  cIaAse<l  tocvther  for  convtnmc*.  Ihry  cna  <m}j  be 
*tivc  of  harm.     In  ivtt|)ect  l*oth  of  cAui«a  nnd  of  preventive  nwasim*,  wv  miut  «t  pmaont 

ach  dimuc  ptMnSchr,  and  do  diMwe  ii  wurth  stadying  scintificaUy  u  to  cnm  i^ 

IM  oatl]  tti  dlagBiMM  Is  quite  eertain. 

^ainnewtfaat  thaw  ffls— ■■■,  I  hsre  followed  Bimply  a  coBVcoJant  aider,  and  W««  ««Iy 

f  to  thv  malt  ccmmion  diieiuet  of  •oldlcn. 
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a  fresh  source  cannot  bo  obtained,  boiliujf,  cliarcoal,  and  uliuu  appear  to  bo 
the  beet  piyvimtivft  moiisurea. 

If  the  introduction  be  by  air,  and  if  the  locality  cannot  be  left,  the  most 
appn>V(Hl  plan  is  Hlevation  to  at  least  500  feot  aljovo  fhe  souiTe.  of  ihfi  jxn'tfott 
in  tenipetv.t*  cliniatcs ;  and  1000  to  1500  feet  in  the  tropics,  or  higher  still, 
il'  jMJssible.*  If  this  plan  cannot  be  adi>pt«idj  two  points  must  be  aimed  at — 
viz.,  to  obviate  lotuL,  and  to  avoi<l  drifting  malaria.  Tliorough  subsoil 
di-ainin^  ;  filling  uji  moist  ground  when  practicable  ;  jjaving,  or  covering  the 
j^round  wnth  htTliu-^t^  kept  closely  cut,  are  the  best  plans  for  the  first  point. 
Vol  the  f*efoml,  belts  of  trees,  even  walls,  can  be  interposwl  ;  or  houses  can 
bi*  Sfi  built,  OS  not  tu  present  openings  towards  the  side  of  the  malarious 
cunvnts. 

The  housoi*  themselves  should  bo  mi.^ed  above  the  ground  on  arches  ;  or,  if 
wooden,  on  piles.  Up]X'r  floors  only  should  be  occupied.  The  early  morning 
air,  for  three  hours  after  sunrise,  should  be  avoided  ;  and  next  to  this,  night 
air. 

Internal  Causes. — The  conformation,  or  structural  condition,  which  permits 
the  external  cause  to  act,  is  evidently  not  equal  in  different  individuals,  or  in 
different  races  ;  but  we  are  quite  ignorant  of  it*  nature.  It  is  not  removed 
by  attacks  of  the  diseasi^ :  but,  on  the  contrary,  after  repeated  attacks  of  ague, 
a  peculiar  condition  (of  the  nerves  ?)  is  produced,  in  wliieh  the  disease  can  be 
brought  on  by  causes,  8U(di  its  cold,  dit'tetic  erron?,  wliich  could  never  have 
cjiused  it  in  the  first  instance.  The  internal  predisposition  is  greatly 
heightened  by  poor  feeding,  anaemia,  and  probably  by  scurfy. 

To  remove  the  internal  causes  our  only  means  at  present  are  the  adminis- 
tration of  antiperiodics,  especially  quinine ;  and  good  and  generous  living, 
with  iron  medicines.  The  use  of  lliumel  next  the  skin,  and  of  warm  clothing 
generally ;  warm  coffee,  and  a  good  meal  before  the  time  of  exposure  to  the 
malaria,  and  perhaps  moderate  smoking  (i)  are  the  other  chief  measures. 
Wine  in  moduriitiou  is  part  of  a  generous  diet ;  but  spirits  are  useless,  and 
probably  hurtful 

Yellow  Fever, 

External  Cawte. — During  the  last  few  years  the  progress  of  inquiry  baa 
entirely  disconnected  true  yellow  fever  from  malaria,  though  yellownesa  of 
the  skin  is  a  sj*mptom  of  some  maliirioiis  fevers.  Yellow  fever  is  a  disease  of 
cities  and  of  parts  of  cities,  being  often  singularly  localised,  like  cholera.  In 
the  West  Indies  it  has  repeatedly  attacked  a  barrack  (at  Bermuda,  Trinidad, 
Barbftdoes,  Jamaica),  while  no  other  place  in  the  whole  island  was  affected. 
In  the  same  way  (at  Lisbon,  Cadiz,  and  many  other  places)  it  has  attacked 
only  one  section  of  a  town,  and  occasionally,  like  cholera,  only  one  side  of  a 
street.  In  the  West  Indies  it  has  repeatedly  commenced  in  the  same  part  of 
a  barrack.  In  all  these  points,  and  in  its  frequent  occurrence  in  non-malariouu 
places,  in  the  exemption  of  highly  malarious  places,  in  its  want  of  relation  to 
moisture  in  the  atmospbea^  and  its  as  evident  counectiun  with  putrefying 
ffpcal  and  other  animal  matters,  it-s  cause  differs  entirely  from  malaria. 

If  these  iwints  were  not  sufhcient,  the  fact  that  the  agent  or  poison  which 
causes  yellow  fever  is  portable,  can  bo  carried  and  introduced  among  a  com- 
munity,t  and  is  increased  in  the  bodies  of  those  whom  it  attacks,  indicates 


*  Tt  must  be  ondenitocMl  that  thcM  heights  an  assumed  to  be  af/ovr  a  manh.  Tliey  will  not 
ftMure  from  malarlA  from  inuibea,  if  ritnated  at  that  or  a  much  ^.Teater  height  A  inarah  at 
Erzcrotun  is  6000  fe«t  above  Ma-level ;  one  at  Pnebla,  in  New  Mexico,  is  5000  feet ;  both  cause 
fever*. 

+  Cases  of  the  Bami,  E»Tlair,  Icarus,  andsovernl  othere.  The  late  remarkable  intrminrlionof 
yellow  fevor  from  Havannali  into  St  Naxaire,  iu  France  (near  Brert),  is  most  strikinif.  nnd  can- 
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that  the  two  agencies  ol  yellow  fever  aiid  paroxysimU  ievcrs  are  entirely  dis- 
tinct.* 

That  great  point  "being  considered  settled,  the  inquiry  into  tlie  conditions 
of  sjiread  of  the  yellow  fever  liecomes  easier.  The  pouits  to  »eize  are  its  fre- 
quent and  n'giilnr  localisation  ami  its  transportation.  The  localisation  at 
once  disconnectfi  it  with  any  general  atmospheric  wave  of  poison ;  it  is  no 
ilniibt  gTt^atly  iiiflut'm^eii  by  t(»mpemturf;,  and  is  worst  when  tho  temperature 
is  alxjve  H^  Falir.  Though  it  will  cuatinue  to  spread  in  a  colder  air  than 
was  formuriy  svippoHod,  it  does  not  8[»reitil  rapidly,  and  iijipears  to  die  out,  but 
even  t^^inpeiutiire  dot^s  not  catise  it  tohpconio  ^^'nernl  in  a  jdacn. 

Tlie  loiailiising  cauweH  aiv  evidently  (uuses  of  Lisbon,  Gihraltar,  AVei?t  Indies, 
&C.),  couneote<l  with  jiccuniulatioii  of  excreta  round  dwellings,  and  overcrowd- 
ing. Of  the  former  there  are  abundant  instances,  and  it  is  now  coming  out 
more  and  more  clearly  that,  to  use  a  convenient  phrase,  yellow  fever,  like 
clmlera  and  ty])hoid  fever,  is  a  f^cal  diseafM?.+  And  here  we  find  tho  expla- 
nation of  it-s  Ittculisutioii  in  tho  West  Indian  Iwrracks  in  the  olden  time, 
liound  every  barrack  there  were  cess-pita,  oi^u  open  to  ruh  and  air.  Every 
evacuation  of  healthy  and  sick  men  Wiis  tlirowii  into  perliaps  the  same  places. 
Grant  that  y*dlow  fever  Avas  somehow  or  other  intmdiici'il,  and  let  ns  assume 
(what  is  highly  probable)  that  the  vomittid  and  fa-cal  matters  spread  tho 
disease,  and  it  ia  evident  why,  in  St  Januta'  liarnicka  at  Triiddad,  f)r  8t  Ann's 
Barracka  at  Barbadoes,  niun  were  dying  by  du/ens,  while  at  a  little  distance 
there  was  no  diswise.  The  jjrevttlence  on  boanl  ship  is  as  easily  exi)laiued  : 
Granted  that  yellow  fever  is  once  iiiiport^'d  into  the  ship,  then  tlie  conditions 
of  spread  are  pn.>bably  as  favoumble  as  in  the  must  crowded  city;  planks  and 
cots  get  luipn^f^iuikid  with  tho  disch«r;;i's,  which  may  evuu  (ind  their  way 
into  the  liold  ;iud  bilge.  No  one  who  knows  how  dilhcuU  it  ia  to  help  sucli 
impregnation  in  the  beat  hospitals  on  nhore,  and  who  remembers  the  imperfect 
arnmgeraenta  on  board  ship  for  sickness,  will  doubt  this.  Then,  in  many 
Rhi|»s,  indeed  in  almost  all  in  untJipml  degree.s.  ventUation  is  njost  imp(!rf(»ct, 
and  the  air  is  never  cleiuisod. 

Overcrowding,  and  wliat  is  etiuivalent,  defective  ventilation,  is  another 
great  auxiliary  ;  imd  Bone  J  relates  several  striking  instances.  § 

The  question  of  the  origin  of  yellow  fever  is  one  wliich  cannot  be  con- 


not  be  cxpUitml  away.  It  spread  both  from  the  ship,  and,  in  one  iiuUnco.  from  penoiu.  (S«o 
"Aitkei/H  Medicine,"  Hd  edit  18fI4;  and  "  RejMirt  nu  llydette  for  IHtfS/'  in  the  Anny 
Medical  Report,  by  the  author).  The  introduction  into  Rio  in  1849,  and  into  Monte  Video,  are 
still  mvr«  strikinj;  caaea  of  iiuportation  ;  ainl  lately  a  ooae  vcnr  sUniUr  to  that  of  St  Nazain  ha« 
occurred  at  Swansea.  (See  Elcport  by-Dr  Buchanan  to  the  Medical  Officer  of  the  Privy  Coun- 
cil, 1866.) 

*  Am  more  care  is  taken,  the  symptoniH  of  the  two  djseaaea  also  are  found  to  be  diagnoatic. 
and  if  it  were  not  for  the  constant  uHe  of  the  unhappy  tenn  "  reinittent,"  the  confusion  would 
not  have  so  long  prevailed. 

An  ini^ri'sting  instance  of  good  diagnasis  was  inaile  hy  the  French  at  Vrra  Cruz  in  1861.  In 
the  spring  the  voniito  prpTailcd,  and  then  ilisApitcired.  Hntuv  mouths  anurwardu,  casea  of  a 
disease  occarnMl  su  like  yellow  Tcver  that  they  were  at  Rrtit  taken  to  h«  that  dlseaM,  hut  on  a 
closer  oxaniination  thuy  wore  fountl  to  hi:  clearlv  pnntxysmal,  ami  to  3'ield  to  quinine,  -/tec  lU 
Mrm.  (U  MM.  yfilit.  JSfia. 

+  it  luu  been  state^i  in  the  American  pnpers  that  the  only  gi»o<l  result  of  General  Butler's 
mie  at  New  Orleaiut  was  his  iron  rule  as  reganls  aewogti  conservancy.  The  city  wuh  nerer  so 
dean  as  nnder  hH  mic.  and  was  never  lo  free  fh>m  yellow  fever.  At  New  Orleans  it  lias  been 
long  known  that  the  yellow  fever,  when  it  return)^,  mmnuMtres  at  a  certain  oput,  and  that  at  the 
place  where  the  wwage  arrangements  are  the  worst. 

X  Yellow  Kever.  byO.  F.  Bone,  Assist. -Surg.  Ut  the  Forcei,  (The  materials  of  this  work 
ore  partly  derived  from  the  MSy.  of  the  author's  fotbcr,  Inspector-CJeneml  lione.) 

I  For  example,  in  the  sonic  t'ltrrnck.  the  windward  rooriift  have  been  quite  healthy,  and  the 
Icewanl  rooms  attacked.  Men  in  the  l&ttrr  bare  ceaned  to  have  caxea  of  the  disease  when 
moved  to  the  former  locality,    (See  a  good  case  in  Bone,  ifp.  eit.  p.  13.) 
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sidenxl  in  this  volume,  an«l  at  present  no  preventive  niles  of  importance  can 
he  drawn  from  the  discusflion.* 
The  chief  preventive  measures  for  the  extomal  cause  ar<j  theae  : — 

1.  The  portability  imi^*  provvd,  the  greatest  care  should  be  taken  to  pre- 
vent introduction,  either  by  sick  men  or  by  men  who  have  left  an  infcct«4l 
ship.  Thecaae  of  thw  "  Annie  Miiriu  "  (see  "  Ailkeu's  Mwlicine,"  and  "  Ke- 
porton  Hyj^ione"  in  the  Army  Medical  i^epwrt  for  18t)2)  has  made  it  quite 
uncertain  what  period  of  time  should  have  elapsed  befoiv  an  iufeoted  ehi]>  can 
be  considertMl  safe  ;  in  fact,  it  prolvibly  cannot  be  safe  until  the  carj,'i)  haa 
been  discharged  anil  the  ship  thorouglily  cleansed.  Still  it  appears,  that  if 
men  leaving  an  infecte<l  place  or  ship  \ia£s  into  places  well  ventilated  and  in 
feir  sanitary  condition,  they  seldom  earr)'  the  disease.  It  appeare  necessary, 
also,  to  consitlur  that  the  incubative  period  is  longer  than  ut^ujdly  supposed, 
probably  oftvn  fourteen  or  sixteen  days.  In  the  case  of  a  ship  it  seems  de- 
sirable not  to  consider  danger  over  until  at  least  twenty  days  have  elajwed  since 
the  cure  or  death  of  the  last  case,  and  even  at  that  time  to  thoroughly  fumigate 
the  ship  with  chlorine  and  nitrous  acid  before  the  cargo  is  touched.  Men 
working  on  board  such  a  ship  shoidd  work  by  relays,  so  aa  not  to  bo  more 
than  an  hour  at  a  time  in  the  hold. 

In  case  men  sick  with  yellow  fever  must  be  received  into  a  barrack  or  ho«- 
pibil,  they  should  be  isolatwl,  placed  ui  the  be.3t  ventilated  room.s,  or,  better 
still,  in  sepai-ate  houses,  and  all  discharges  mixci.1  with  sulpliato  or  cliloride  of 
zinc  and  separately  buried,  not  allowed  to  pa-ss  into  any  cJf«et  or  latrine. 

2.  The  intro<luction  by  (binking-waters  not  l>eing  disproved,  care  should  be 
taken  that  the  possibility  of  this  mode  of  intro<luction  be  not  overlooked. 

3.  Perfect  sewerage  and  ventilation  of  any  station  would  probably  in  great 
measure  preserve  from  yellow  fever,  but  in  addition,  in  tiie  yellow  fever  zone, 
elevation  is  said  to  have  a  veiy  groat  efifect,  though  the  confusion  between 
malarious  fevers  and  the  vomito  renders  the  evidence  on  this  point  less  certain^ 
ami  the  late  introduction  into  Newcastle  in  Jamaica  (4200  feet),  and  the 
freipiuut  occurrence  at  Xalapa  (4330  feet),  as  well  as  its  prevalence  on  high 
points  of  the  Andes  (9000  feet)  (A.  Smith),  show  that  tlic  eft'oct  of  mere  eleva- 
tion has  been  overrated.  Still,  as  a  matter  of  precaution,  all  stations  in  yul- 
low-fever  districts  should  be  on  elovationa  above  2000,  and  if  possible  3000  feet. 

4.  If  an  outbreak  of  yellow  fever  occurs  in  a  barrack,  it  Is  impossible  then 
t*)  attempt  any  cleaiuing  of  sewera  ;  the  only  plan  is  to  evacuate  the  barracks 
This  has  been  done  many  times  in  the  West  Inrlics  with  the  l)est  eflects. 
As  a  preventive  measure,  also,  evacuation  of  the  barmcks  and  encampment  at 
some  little  iliatanco  ia  a  most  useful  plan,  an«l  was  resort<yl  to  lately  in  Do- 
merara  with  success.  Before  tlie  barrack  is  re-occupied  every  possible  means 
should  be  taken  to  cleanse  it  ;  sewers  should  be  thoroughly  flusheil ;  walls 
scraped,  lime^waahed,  and  foniigated  with  nitroos  acid.     If  a  barrack  cannot 


•  As  tliivsr  opinions  .ire  diffi*n*nt  ta  Mtm«  I  formerly  expreflswl  in  print,  I  tliink  it  neci>fL<uiry 
to  Blutr  thht  the  inwnejw  ofiiHjUiry  hv>  curtainly  niudidi'U  t'fiii»»i<Iyrulp|y  my  view*  (w  rr]|^arrw 
both  yellow  fevtrnnn  rliolfra.  A*  rcganl.->  the  subject  of  coiitii(;rion  Ktimimlly,  I  atti'nipted  to 
lUfim'  the  i»niitirin  *.f  the  ipifiition  in  «  Report  on  the  Korly  Va^f*  of  i'hnlLni  in  Lomlon  in  1818 
(*'  Brit  anii  For.  Mol  Chii.  Keview,"  July  1849),  but  lhe<|iu-.'!tinn  r.fthe  mnrle  nt  tnin5nii««irin 
ot  rhnWn  ha»  bcvu  r«n<lcml  more  prvciw  Riiice  tluit  tinii^.  80  also  I  <ibuuli1  modify  llie 
fitAtcnient4  in  nome  nrticlc!*  on  Yellow  FeTcr  an*!  flioleni  ("Brit,  ond  For.  Review,"  April 
1A47,  and  "  BHt.  nnd  For.  Mtrd.  C'liinirtrical  Review,"  1848  aiwl  l*^49l,  wliitli  c»mn«:t«I  loo 
cln«'«'ly  yrllow  (uiil  nmUrious  fcvcrH,  or,  nt  nny  nit*,  olloweir  too  easily  tl»e  origin  of  a  tnic  tx»n- 
toj^oni*  riud  jH»rt«blc  yellow  fpier  fniin  a  m.ilarious  fever.  The  fjucstion  ii«  Htill  »iirruiuide«l 
with  diificattie^,  luid  tlierv  arc  many  fnetit  whirh  are  not  eany  to  explain.  But  one  thiiifffteHmB 
to  hnvc  lK'L*n  clearly  made  out,  that  wlialevcr  may  W  tho  orifhii  01  tht"  poison  of  yellow  fi-ver. 
)t  w  not  of  malarinMs  birth.  On  thia  point  see  also  the  opinions  of  my  oulleAg:ue,  I)r  Maclmn. 
am  rtconivd  in  Dr  Aitkeii')*  i^reat  work. 
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he  altogether  abaudoned,  the  grooiul  floors  should  he  disused.  There  are 
Bfiveral  instancea  in  which  persons  living  in  the  lowest  storey  have  been 
attacked,  while  those  above  have  escaped. 

5.  In  all  buildings  wiu-re  sick  are,  or  where  yellow  fever  prevails,  thf 
should  be  constant  tumigatiun  with  nitrous  acid,  which  seems  to  be,  as  £u 
wo  know,  the  best  disinfectant  for  this  disease  (page  84). 

6.  If  it  appears  on  board  ship,  take  the  same  precautions  with  regard  to 
evacuations,  betiding,  &c.  Treat  all  patients  in  tlie  open  air  on  deck,  if  the 
weather  pennit ;  run  the  ship  for  a  colder  latitude ;  luid  all  the  aick  as  soon 
OB  possible,  and  cleanse  and  fumigate  the  ship. 

Infernal  Catine. — Recent  arrivtd  in  a  hot  country  has  l>een  UHUidly  assifrned 
aa  a  cause,  but  the  confusion  between  true  yellow  fever  and  severe  febricula 
(ardent  fever  or  causus)  and  malarious  fevers,  renders  it  uncertain  how  far  thia 
cause  operates,*  Still,  as  a  matter  of  precaution,  the  present  plan  of  three  or 
four  years'  Mwiilerranean  service  before  passing  to  the  West  Indies  seema 
desirable.  DiflVrfnt  racei*  possess  the  peculiar  liubit  which  allows  the  nx- 
toraal  causes  to  act  in  verj'  dUferent  degrees ;  tliis  is  marked  in  thw  cases  of 
negroes  and  mulattocs  as  compared  with  white  men,  but  even  in  the  Euro- 
pean nations  it  has  been  supposed  tliut  the  northern  ore  more  subject  than  the 
southern  nations.     Of  the  sexes,  women  are  said  to  be  less  liable  than  men. 

This  predisposition  is  increased  by  fatigue,+  and  it  is  said,  especially  when 
comhineii  with  exposure  to  the  sun  ;  by  drinking,  and  by  improper  food  of 
any  kind  which  lowers  the  tone  of  the  bo<ly.J 

isn  prophylactic  medicine  is  known ;  quinine  is  quite  useless. 

Little,  therefore,  can  be  done  to  avert  the  internal  causes,  except  care  in 
not  midergoing  great  fatigue  at  fu>it,  temperance,  and  proper  food.  The  ex- 
ternal conditiuuij  aro  the  must  important  to  attend  to. 

Cfholera. 

Kxttirnal  Cause. — Aa  in  the  case  of  yellow  fever,  we  have  no  clue  to  the 
origin  of  cholera,  and  in  some  respects  the  propagation  of  the  disease  is  very 
enigmaticid.  The  way,  fnr  example,  in  which  Ihe  disease  has  spread  over  vast 
regions,  and  has  thon  entirely  diaappeAred,§  and  the  mode  in  which  it  seems 
to  develop  and  decline  in  a  locality  in  a  sort  of  regular  order,  are  facts  which 
we  can  only  imperfectly  explain. 

But  as  far  as  preventive  measures  are  concerned,  the  researches  of  the  last 
few  years  seem  to  have  given  us  indications  ojx  which  we  are  bound  to  act, 
though  they  are  based  only  on  a  partial  knowledge  of  the  laws  of  spread  of 
this  poison.  Thus  it  appears  Uiat  the  carriage  of  the  disease  by  human  inter- 
course, always  strongly  advocated  b^'  some  writers,  is  now  quite  certain,||  and 

*  la  the  oMor  timp  in  Joinaica  tt  waa,  however,  alwAvs  noticed  that  the  wuirt  attacks  occurred 
in  rcglmentfl  ilnring  the  first  twenly-rour.  and  MpecUuly  the  fint  twelve  months.  In  thirteen 
eptdemini  in  difTf  rent  re^mtmtit,  four  occurred  in  leaa  tiun  six  inoDthj  after  landing,  seven  in 
Imji  than  twelve  moDtlm,  and  two  in  Wan  than  twenty-fnur  months.  But  it  hiu  been  stated 
that  raiileiioe  in  one  place,  thougli  it  may  (K-curu  ngaiiiist  Uio  vcllow  fevvr  nf  that,  does  sot 
protect  ogahLst  the  diacaae  tn  onottier  ktrjility.  It  Ik  much  to  be  wished  that  all  these  aaaer- 
tiona  which  aboand  in  books  should  be  tested  by  figures.  That  u  the  only  way  of  coming  to  a 
decistmi. 

t  Arnold.  "  Bilious  Romittant  Fever."  1840.  p.  32. 

t  Bone  has  given  a  rerript  for  making  yellow  fever.  It  is  simply  placing  men  in  the  West 
In'iiwi  un<icrtliunld  system,  wlii<*h  seemed  to  incliirlc  every  imaginable  sanitary  error,  and  yellow 
fever  wimli]  1m*,  he  nffirme«l,  certainly  prnduced. 

S  There  in,  uf  cuurxir.  no  doubt  that  the  common  autumnal  cholera,  however  much  it  may 
reM:m>ile  ^iiipcrficiany  the  Indian  cholera,  in  ijuita  a  wpamtc  disease. 

tl  The  nUw rvations  in  Nnrthera  Gemmny  (Pettenkofer,  Ackennsnn,  and  others)  are  very  con- 
vincing nn  this  point,  but  there  are  nuiiivmus  cokci  in  alt  conntrica.  The  late  outbreaka  of  186& 
hax**  given  other  inntancea. 
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it  aeeuu  ftl»o  pretty  riear  that  tho  c^in^tlar  erratic  spread  of  cholera  CAn  bo 
'  beet  aooountcMl  fur  in  iliis  way.  I'his  i}ov»  not  exclude  otlier  lumlee  of  tnuis- 
miaaion  (whii^li,  indeed,  are  probaLle),  but  it  givea  uh  at  once  a  jmiventivo 
indication  of  valiu*.  The  traii^nuHsion  of  the  diseaKe  by  the  choleraic  stools, 
either  when  freah  or  more  proljably  when  putrefying,  by  water  or  uir  (p.  60), 
is  another  feet  wliich  seems  to  l>o  now  proved,  and  by  tracing  out  this  mode 
of  transmission  we  C4in  account  for  many  obscure  points  in  the  historj'  of 
cholera,  'Die  stools  Wing  thrtrtvii  ^ijkin  the  j^o^md,  especially  if  tliia  is  already 
foul  with  excretions,  there  undergo  changes,  and  seem  to  give  rise  to  an  agent 
cajiablo  of  cauainj^  thu  disease  by  tninsmiHsion  through  tlio  air.  The  evident 
connection  of  cholera  with  imperfect  sewerage,  and  yet  its  absence  from  those 
parts  of  a  town  which  are  worse  sewered  even  tluui  the  placea  it  attacks,  are 
best  explained,  as  in  tht>  analogous  case  of  enteric  fever,  by  believing  that  the 
entrance  of  a  specific  agent  is  necessary,  but  that  its  further  transmission  is 
favoured  l>y  means  of  l>ad  sewage  conservancy.  That  the  stools  on  the 
sxirfaco  of  the  ground  will  dry  up,  and  then,  in  the  form  of  dust,  may  be 
blown  for  some  distance,  and  may  aftervvjirds,  in  soine  way  not  yet  chiar  (by 
respiration  1  or  by  being  8wallowe<l  t),  be  received  into  tlio  body,  and  then 
act,  is  also  highly  probable,  though  precise  e^-idence  is  yet  wanting. 

lliat  the  condition  of  ground,  ami  that,  in  particular,  moist  loose  soil,  is 
iwirticularly  favourable  to  the  spread  of  cholera,  has  long  been  knoAvn,  and 
Uiat  some  inHuence  is  j)ro«lu(.'e*l  in  this  way  on  the  Kprcific  [kjihou,  has  W«'ii 
often  ftU8i>ected.*  Professor  IVttenkofor  has  particularly  directed  iitti'iition  to 
tills  pointjt  and  has  latelysunimed  up  his  views  as  follows.  In  the  development 
of  a  cholera  epidenno  he  btOieves  tliat  five  conditions  mu.st  come  together  :— 

1.  A  locality  and  soil  where  men  dwell,  and  which,  to  a  certain  depth,  (that 
of  the  subsoil  or  ground  water — gnind-wnsser)  is  permeable  by  air  and  water. 

2.  A  coincident  gr(»nt  nltemtion  in  the  degree  of  moisture  of  thU  soil,  which 
in  alluvial  soilrt  corres|K)nd9  to  the  changeable  height  of  the  groiuid  wiit^^r — the 
dangnrous  time  In'ing  the  jwritHl  of  linking  (»f  the  water  fnmi  an  unu.sual  height. 

3.  The  presence  of  an  urganic  nnittf^r,  viz.,  substances  derived  from  cxcre- 
raonta  which  Hjuvad  in  the  gnuuid  c^'ii»uble  of  receiving  them. 

4.  The  «j)ecific  germ,  the  specitic  cholera  poison,  brnught  into  smch  n 
locality  by  huiuan  inU^rourse  ;  tlie  principal  bearer  of  this  jwiison  being  the 
iilvinc  excn^lions  of  cholera  and  diarrh*eal  sick  persons,  and  possibly  alsii  of 
sound  ]>ersf»na  coming  from  infected  phu^rs. 

5.  A  liisposition  of  the  individual  remloring  him  capablo  of  being  affected 
by  cholera. 

Tliese  views  are,  in  fact,  a  more  preuiao  and  formal  expression  of  opinions 
more  or  less  clcflrly  put  forwanl  by  many  writers. 

At  the  present  moment,  then,  the  prtiventive  nieA.<mres  are  almost  the  same  as 
in  typhoid  fever,]:  and  the  grand  measuru  is  destruction  of  thespecific  dischargee. 


•  I  Tnfty  i)PThap»  refer  here  to  a  RcTiev  on  Cholem  1  wrote  for  Sir  Jolni  Porliu  in  1S<7 
(**  BritiHti  aiifl  Fon'igii  Medical  Ufvipw"  for  1847,  l>.  83^1.  fnr  evifieiir**  nn  tliis  jwtint. 

t  Din  Vi'i-)*i-i-itiiii^Nart  tier  Htiili-ra.  MUnrhcii^  1865,  aii<I  L'iiiii|ililet  luina^  year.  Alw>, 
ZritM-hiift  Tiir  Hinlf.j.ip.  Ivaml  i.  n.  322  (18*11). 

X  Itrp»t>nilittvi  typh'iirl  ftiver,  nlAO,  in  ItfiiiKintetnpnrstc  cliniaten  (XnrthemCcmmtivntKl  Eitg 
laoill  a  UU!  siiiiinieraiMl  early  autiimnat  inscaw;  i. /•.,  omirring  more  L'^nuiiiunly  ilurini;  tlii^ 
months  whm  the  heat  of  thp  earth  in  prentcrt,  rain-fall  nitut  lioficient.  nnd  air  mnrl  wtitcr  moxt 
liktly  to  be  iiiipurv.     In  341  outbiraV*  cliolum  ucciim;*!  rw  tolluw!!  (Ilirsth) : — 

Per  vent. 
]>t  tbr«e  monllw  of  yenr,  7'33 
2d              .,                ,.                             .         .                 24<I6 

sa         ..  46a6 
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ON  THE  PREVENTION  OF  DISEASES  IN  THE  AKMY. 


1.  The  introduction  of  the  poison  is  b}'  air  and  water.  ITie  drinkiny 
water  ahnulJ  be  i-spotially  examiued  ;  und  uvun  if  uutUing  can  be  loade  out,  it 
is  a  good  pliin,  during  a  cholera  e]>ideQiic,  to  change  the  source  of  supply  ;  or 
if  tliis  caiinot  be  done,  to  boil,  aud  then  filter  the  water  through  cliarcoal ; 
pTtnanganate  of  potaah  may  bn  also  put  h\  Ix^forK  boiling,  if  M'e  have  that  salt. 

2.  Very  free  ventilation  liiw  sometimes  evidently  cheeked  the  disease,  and 
instances  are  known  in  which  two  bodies  of  men  neaiiy  closo  together  have 
sutfered  verj*  tmequally,  the  only  discoverable  difference  being  that  one  body 
had  passing  «ner  them  a  current  of  air  (which  was  not  contaminated  in  any 
way),  and  in  the  other  rai^o  the  air  was  stagnant.* 

At  the  same  time,  ha  the  ^vind  c^irries  tlie  iK>iiion  (diied  choleraic  stools'?)  to 
some  dialanco  (pn»bably  a  short  one),  it  is  iniw  a  ride  in  India,  in  clu>lera 
epidemics,  not  to  nuirch  witli  or  against  the  wind,  but  across  it  at  right  angles. 

3.  The  use  of  chlorine,  nitn»u8  acid,  ami  Kuljihurouit  acid  thrown  into  the 
air,  shoulil  Iw  freely  tried  in  all  buildiuga  when  cholera  prtwails  in  a  station ; 
and  one  of  these  iigents  should  be  used  after  anotlier,  as  we  do  not  yet  know 
which  ia  most  efficacious. 

4.  As  the  disease  can  be  introiluced  by  men,  and  probably  by  the  stools,  it 
should  Ije  a  rule  that  any  men  coming  from  an  infected  district  sliould  Iw  kei)t 
by  themsGlvog,  and  should  itso  entirely  soi>arato  latrinefl  for  at  least  tiflecn 
daya,  when  it  may  be  prosiuned  all  danger  is  over,  SSvdphato  of  iron  or  zinc 
should  bo  mixed  with  the  stools  of  all  tkcso  men,  whether  liealthy  or  not.  It 
seems  quite  certain  that  persons  with  very  slight  attacks  of  cholera,  so  slight 
as  to  be  merely  diarrhtwa  or  cholerine,  as  it  has  l>een  tennLnU  will  ciu-ry  the 
disease.  There  are  several  cas<*s  on  n^cord  in  which  men  apparently  hejdtlxy, 
but  coming  fnau  an  infected  [ilac**,  have  introduced  tlie  disease.  In  moit  cases 
this  hua  only  Ik-cii  done  by  crowds  of  <lirty  pilgrims,  or  coolies,  or  camp-fol- 
lowers. How  this  takes  place  is  not  known  j  perhaps  there  have  been  really 
cascH  of  plight  cholera  among  them,  wlvich  have  been  overlooked.  It  is  worthy 
of  remark,  that  in  many  cases  in  which  the  introibiction  of  tlio  disease  by 
human  intercourse  cannot  be  doubted,  a  considerable  period  (twenty  to  thirty 
days)  has  elapsett  between  the  arrival  of  the  atfected  ]>eTflons  and  the  appear- 
ance of  the  disease  in  the  locality.  This  certainly  looks  as  if  some  decompo- 
sition must  take  place  in  the  stoolti. 

In  any  cose,  when  cholera  appears  in  a  place,  and  men  are  taken  ill,  the 
latrines  they  have  used  should  be  closed,  disinfectants  freely  used  in  them, 
and,  when  the  epidemic  is  over,  they  should  be  thoroughly  cleaned  out*  Xlic 
system  of  dry  conservancy  now  coming  into  use  in  India,  when  every  evacua- 
tion is  at  once  removed,  ^vill  no  doubt  do  more  than  anything  else  to  check 
outbreaks  of  cholera.  The  me<iical  officer  .^lirmld,  of  counto,  inspect  these 
places  at  all  times,  but  especially  doling  cholem,  when  it  should  be  a  regular 
part  of  his  duty  to  visit  the  latrines  at  lea^t  twice  daily. 

The  disposal  of  the  cholera  st<ioLs  should  be  can^fully  looked  after.  It 
ap[)ears  probable  tliat  it  is  the  putrefying  stage  of  these  which  is  most  efficient 
in  spremiing  tlie  disca-te  ;  therefore  they  shoulil  be  mixed  with  perchioride  of 
iron,  or  cldoride  or  sulphate  of  zinc,  or  cjul>olic  acid  or  the  eiirl>olat«9,  and 
burial  deeply.t  No  experiments  have  yet  been  made  on  the  relative  efficiency 
of  these  iigents  ;  Pettenkofer  recommends  especially  sulphate  of  iron. 

*  The  effect  of  ^-ontilation,  and  want  ofit,  wu  abown  in  the  case  of  the  Knrrachcc  epidemic,  so 
ably  deacribtd  lij-  the  Ut*  Mr  Tlioni  (8flth  Regiment).  See  reriow  by  the  author  in  the  British 
ana  Foreign  Meilico-I'hinir^ral  It«vti'w.  .Inly  1  HIS,  paKe  62.  Seeeflpefiatlv.  iMTftr  a.s  ventilntion 
in  L-oncerued,  pafft)  60,  ouil  i)a(;Q  83,  wh^ru  the  diflereuces  in  musvx,  uhicli  ImI  to  Ibo  unequal 
prevalence  of  the  dUeose  in  ilirce  regiments,  arc  difrcu^Mtt. 

t  On  looking  tiack  to  the  opiilcinir-s  of  chnhrA  I  abw  in  India.  I  can  pcrvcive  many  pnjnii' 
which  are  capahle  of  ez|tUnHtinn  il  On*  putrefying  atools  are  tne  cawae.     A*  no  credit  wa.* 
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5.  As  in  the  case  of  yellow  fever,  if  cholera  appears  in  any  place,  the  barrack 
must  be  evacuated,  and  the  troops  moved  a  sfiort  distance  and  put  under 
canvrts.  This  has  been  done  with  the  best  effect  bi>lh  in  the  hi.tt  and  miny 
soasona  in  Indiii  and  ulsewhure.  The  tents  should  bo  well  ventilated,  and 
the  uiL'ti  must  not  be  crowded  nor  fati^nied-  In  four  or  five  days  the  camp 
should  be  struck,  and  moved  two  or  three  milen  off,  and  tliis  must  be  con- 
tinued, till  the  diaeose  disappears.  In  choosing  ground  for  canipfl,  a  good 
elevated  spot  should  be  aelectctl ;  damp  and  low  soils  ahould  never  be  taken. 
The  effect  of  elevatiun  has  btien  long  kuown,  and  was  especially  j)ointed  out 
in  London,  in  1849,  by  tho  Regialrar-Uenend.  The  tlimiuution  in  the  num- 
ber of  cholera  caaes  from  the  Thamea  level  to  the  higher  lamls  was  very  regu- 
lar. All  the  low  levels  have  more  chance  of  impurity  of  Iwth  ground  and  air. 
The  same  point  has  been  noticed  at  Hamburg  (1832),  Knuigsberg  and  Oxford, 
but  it  is  not  invariable  (Pahs,  Zurich,  and  Mexico).  If  a  river  is  in  &ont,  it 
should  be  crossed.     Of  course,  a  good  water  supply  ia  indisponaable,* 

A  camp  once  left  should  not  be  returned  to  until  it  has  been  thoroughly 
cleaned,  any  more  than  in  marching,  a  regiment  shoidd  occupy  ground  pre- 
vioxialy  used  by  another  regimentt 

6.  Men  sick  from  cholera  are  also  best  treated  in  weU-ventilated  tents ; 
cholera  wards  and  hospitals  do  not  anawer.  Even  in  cold  countries,  up 
to  the  end  of  October  or  the  middle  of  November,  tents  can  be  Ui*ed  if 
properly  warmed,  in  India  it  should  be  a  rule  to  treat  every  cholera  ])aticnt 
in  a  tent 

Infernal  Couwn, — General  feeblenose  of  health  gives  no  pre^lisposition,  nor 
is  robust  health  a  safeguard ;  some  even  have  thought  that  the  strongest  men 
suffer  most.  Great  fatigue,  and  especially  if  continued  from  day  to  day,  greatly 
predisposes  ;  of  this  there  seems  no  doubt.^  No  inHuence  has  yet  been  traced 
to  diet,  nor  does  it  appear  that  insufficient  diet  has  any  great  effect,  though 
there  is  some  slight  evidence  that  scurvy  increases  the  mortality,  and  peiiiaps 


attached  at  tlmttiiDft  to  the  notinn  of  the  fftoola  carrying  the  pnisou,  no  tmublevu  taken  in  their 
dUpooal.  Ik^ilincM,  clnthtn,  floors,  ftimitore,  were  saturatrd  with  them,  and  were  too  oft«n 
very  Imperfitctly  cleaueU. 

*  In  &U  larcn  Indian  raiUtaiy  statians  placed  near  great  towns,  Apota  are  now  selected  in  the 
netghbourhood  where  the  men  can  be  encamped,  ana  kept  ready  as  to  water  sapply.  Jcc. .  so 
th&t  at  the  fintt  alarm  tbo  men  may  move  out.  Thia  should  Im  done  f^verywhere.  Tlie  little 
troubl**  thus  tiiOArd  itt  well  repaid  by  the  saving  oX  life  nod  iljsrnnirort.  KailwnvK  will  greatly 
aid  the  removal  of  the  men.  Bat  "it  U  well  to  ohsenx  tlmt  on  llie  niilways  tliemiwilvcs  the 
latrines  may  be  a  meana  of  widely  propaKnting  cholera  if  f^ut  run!  be  not  taken. 

t  Great  importance  has  been  attached  to  the  meteorological  conditions  attending  outbreaks  of 
cholera;  they  do  not  appear  to  be  very  imi^rtAiil,  cirept  in  two  or  thrte  riL«#s. 

1.  Temprratttre.  —  k  nigh  Umijiernturv  favtmri  the  sprt-ail  by  inrreasing  the  putrefaction  of 
the  stools,  and  by  augmenting  generally  the  impurity  uf  the  air.  When  cholera  \\»»  prevailed 
at  a  low  temt'cmturc  (it  haa  been  severe  at  a  temperature  below  Creedng),  the  drinking  water 
has  poaafbly  l>een  the  cnuAe. 

%  Prtuunirt  ha«  no  effect  The  old  obeerration  of  Primt,  that  the  air  i»  heavier  in  rliolera 
epidemics,  han  never  lieen  lonfinued. 

3.  Moisture  IK  A  tr.  -  Combined  with  heat,  this  aeema  an  acceowry  eaase  of  Importance,  pro- 
bably by  aiding  tmnsmis^on.  Moisture  in  the  ground  haa  alwaj'K  been  recngnlsed  oa  an  aitiiug 
roufto  of  great  importance. 

4.  //ryntftJo/^urseeiDa  decidedly  to  check  it. 

5.  Rain  sometimes  aagmenta,  sonietimex  checks  it.  This,  perhaps,  depends  on  the  amount 
of  nUn.     A  very  heavy  i»!n  U  a  great  purifier. 

tf.  .\f*>r^n\fnt  o/^1ir.— It  is  certAinly  wor«t  in  the  stagnant  atmosphfros,  as  itt  the  casea  of  all 
the  K]>eriflr  poitwna. 

7.  KUcincity  i«  not  known  to  have  anv  effect.  Thia  was  pariicularly  examined  hy  Mr  I.Amont 
in  Munich,  one  of  the  most  celebrated  pliysical  philosophers  of  our  time,  but  with  entirely  nega- 
tive results. 

8.  OwM  has  no  effect,  eitlier  in  it«  preseoor  or  absence.  <HchuItze,  VuUotini'.  De  Wethe, 
I.<amniit.  Stmmbio.) 

*  Tliere  are  many  instanrefl  of  the  effects  of  long  nuirclies.  See  Orton.  l<nrimer,  and  Thorn, 
nnoted  in  the  Review  jnst  referred  to  r  *  Brit,  and  For.  M«l.-Chir.  Rev.,"  July  1 848,  pp.  86-67K 
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the  prcdispoffltion.*  The  strictest  temporanco  tloes  not  prpsen'o  from  attacks  ; 
but  oveiy  one  agrees  that  spirila  nre  no  protection,  and  that  Jobaucliery 
increafies  liabilit)'. 

Of  pre-existing  diseases,  it  has  been  suppneted  thai  cardiac  afToctions  and 
jiulnioimr}'  craphywuiii  jinxlispoKo  ;  the  uvidenuy  Ih  vcrv'  uiiKalisfacUjrj'. 

I^iarrha'a  predisposes,  ami  any  causes  wliicli  lead  to  diarrhtea,  especially  im- 
pxire  water,  dietetic  errors,  &c.,  should  he  cai-cfully  looked  aflor. 

With  regard  to  prf>phylaclic  measures  (except  in  n«pect  to  proper  diet,  free 
ventilation,  mul  pure  water),  notliing  haa  lx?en  j'et  made  out.  (Jiuiuine  has 
\iG*in  reconinieiidud,  and  should  certainly  be  given,  especially  in  nialiiriotu* 
countries,  as  it  is  a  fact  that  the  choleniic  poison  and  malaria  may  act  togt^thor, 
and  even  give  a  slight  perio<lical  chai-actcr  to  eholeniic  attJicks,  which  is  never 
seen  in  non-nialarious  districts,  and  is  therefore  merely  grafteil  on  chulura. 
Peppers,  spices,  Arc,  have  Iwcn  used  ;  but  I  inn  not  aware  of  any  gocKl  evi- 
dence. All  dianlicea  should  be  inuiieiliatcly  chmkud,  and  this  is  well  known 
to  ho  the  most  im]tortaiit  point  connected  with  the  prevention  of  the  intomal 
cau«»a.  The  univei-sal  unler  iii  India  is,  that  any  man  going  twic^i  in  one 
day  to  the  latrine  sliuuld  repurt  hintstdf;  and  non-commissioned  olHcers  art* 
UKunlly  Btatioiutl  at  tlio  latrines  lo  watch  the  men.  llie  reason  of  this  niU" 
should  be  fully  exjdainod  to  the  men.  In  two  attncks  of  cholera  in  India,  I 
found  it  almost  impossible  to  get  the  men  to  report  themselves  pro|XTly  ;  the 
slight  dian'lKea  of  ciirly  cholera  is  so  painless  that  they  think  nothing  of  it.'t 

1  append  Idir  llu^li  Itose'a  order,  whicli  is  now  in  force  in  Imlia  : — 

Geueml  Order  hij  Sir  Htujh  Rose^  Commander-ht-Chief  in  India* 

'*  HKAn-QUABTEES,  SiMLA,  1th  ApfU  IMS. 

**  1.  Officers  commanding  diWsions,  stations,  Ac,  ^^411  make  themselves 
thoroughly  acquainted  with  the  ground  in  the  netghl>ourhood  of  their  stations 
to  the  extent  of  twenty  miles,  with  a  view  to  at  once  sclocting  siteB  for  encamp- 
meuts  in  the  event  of  cholera  appearing,  and  care  will  be  taken  to  ensure  these 
places  being  always  kept  ui  a  lit  state  for  occu]>atiou  by  troops,  and  with  a 
sufficient  siiltply  of  wholesome  water  availnblo  on  each. 

"  2.  Tlic  nfVicers  of  the  t^uartermaster-Generars  department  of  Oiich  division 
will  prepare  a  plan  of  the  required  extent  of  ctiuntry,  with  the  ditt'erent  en- 
camping gromiils  mnrked  on  it,  so  that  when  the  disease  approache.'*,  measures 
may  be  at  once  taken  to  pla<;t;  the  trooj)H  uudtir  eanviw  witliout  delay. 

'*  3.  On  the  oiitbreiJc  of  cliolem  in  lui  epidemic  form,  rither  in  neighbouring 
villages  or  cantonments,  officers  commanding  stations  will  be  prepared  lo  move 
tho  troops  into  the  sclectc<l  cnmit  on  tlie  Hliori<.st  notice. 

**  4.  As  soon  as  any  case  of  cholera  it*  reporU'd  on  the  station,  the  troops  will 
1)0  moveil  into  camp,  and  no  uufavoumblo  comlitiou  of  tho  weatJier  is  to  prev&nt 
this  movement  being  carried  out. 

'*  5.  The  force  ^^'iil  be  hnikcn  up  into  as  many  detachmentis  as  the  number 
of  the  medical  officcrt^  will  admit,  allowing  one  to  each  pari y.  Should  the 
medical  staff  be  insufficient  to  ait'ord  snch  medical  aid  to  the  several  detach- 
ments, experienced  medical  subordinates  Anil  \m  placed  in  chai^  of  the  smaller, 
or  less  distant  parties. 

"  6.  Officers  commanding  stations  are  authorised  to  call  directly  for  aid 
from  other  st^itiims,  divisioni«,  or  districts  free  from  cholera. 

•  For  some  evidence  na  to  ncurvy.  stc  Pearcc  aiid  Shaw  on  the  t  liciltrii  o|'  thu  jafl  st  Cmlicul. 

Madras  .\tfthctilJourr\nl,  July  fstJS. 

+  1  have  taken  ^'veml  poiiita  from  Mr  Dickinfton'ft  UMifu]  litlJi'  f>iuup1ilel  on  tiic  "  Ilygivni: 
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"  7.  The  sick,  luboiiriiif;  iinikir  othur  tliseiises  tlmn  cliulum,  ^lUJ  luovc  >vitli 
thi)  force  and  shiutj  tliu  1wn<?fit  oPruiiiovtU  from  the  clioli'iuic  aluioHph<jr«. 

**  8.  It  must  Im)  iiiHiHtL'tl  on,  that  all  ilischargea  from  Htomoch  and  bowela  of 
cholcm  jKitienta  be  instantly  removod  and  buried  in  i)ite. 

**d.  Strong  dt'OfloranU  art*  to  Ite  thrown  into  the  recuiviug  vessels,  aa  well 
us  into  tho  pits,  latrini's,  and  privies. 

"  10.  Shoultl  chuU-ra  follow  the  troope,  they  will  ho  moved  short  distAncefl, 
at  right  angles,  ii'  possilde,  to  the  prevalent  wind  and  track  of  the  disease, 
every  second  or  third  day,  care  being  taken  that  the  marches  in  no  way  fatigue 
the  men. 

"  11,  The  breaking  nut  of  cholera  in  a  regiment  or  at  a  stiition  is  on  no 
account  to  cause  tho  eusperuiion  of  tho  soldiers'  daily  amusements  and  occa- 
jKitions,  care  being  takt'U  that  the  hitU-'r  in  no  way  fatigue  them  ;  and  coin 
manding  officers  will  iiae  tliiiir  utmost  exertions  t^j  develop  any  n^^reation  or 
employment  of  which  tlie  eifect  is  to  keep  the  men's  minds  in  their  normal 
state. 

**  12.  It  often  occurs  that  soldiers  on  a  visttftion  of  cholem  indulge  ia  the 
use  of  spirituous  liquors,  in  the  belief  that  they  are  a  ]ireventive  against  the 
disease,  Tlie  medicral  authorities  ummimuusly  condemn  this  sup)MK4c<l  remedy 
as  a  certain  promoter  of  the  disease;  commanding  officers  are  therefore  en- 
joined to  use  their  utmost  endeavours  to  prevent  so  baneful  a  practice. 

"  13.  *.)ue  of  the  several  cholera  antidotes  is  the  early  treatment  of  pre- 
monitory .'iymjitoms,  of  wliich  looseness  of  the  bowels  is  a  priucijKil  one; 
commanding  otfieers  are  therefore  retpiested  to  give  the  most  precise  onlers  on 
the  subject,  and  to  cause  all  men  affected  by  premonitory  symptoms  to  be 
placed  at  once  in  a  pivmonitory  ward. 

"  14.  Tlio  troops  are  not  to  return  to  cantonments  until  all  traces  of  the 
trholera  Bhtdl  have  disapj)eared  fit>m  the  neighbourhood,  either  amongst  the 
lMir»>{>e4in  or  native  pnpulation.  The  barracks  and  hospitals  will  >tc  tliuroughly 
I'umigated,  the  walls  wliitowashod,  and  the  doors  and  window-frames  imintcd, 
Iwfore  they  are  a'-oecupied. 

'*  15.  The  men  will  be  supplied  with  hot  tea  and  cofleo  before  going  out  in 
the  nioriiiug  ;  they  will  invariably  wear  Hannel  belts,  and  all  precautions  must 
\h-  taken  to  prevent  their  remaining  in  wet  or  damp  clothes. 

"16.  The  Commander-in-Chief  feels  persuaded  that  all  officers  share  Ids 
feeling,  that  when  cholera  breaks  out  in  a  Btation,  they  should  be  with  their 
regiment*!,  and  at  their  prists. 


I 


■'  Read  QcaBTEBs,  Souji,  2Sd  Jtme  1862. 

"  In  continuation  of  O.  O.  C.  C.  of  the  7th  April  last,  the  Commander-in- 
Chii'f  18  pleivsc<I  to  jiublish  the  following  rulea,  which  have  received  the  sanc- 
tion of  Crovemment ; — 

"  U/,  On  the  occasion  of  an  outbreak  of  chnlora,  such  changes  in  the  diet, 
and  stieh  other  medical  comforts,  or*'  to  \ni  alloweil  to  the  sick  as  the  TJeputy- 
lni«{>ector-Goneral  of  the  circle  or  other  principal  medical  officer  may  deem 
exi>edient. 

"  2r/,  Wood  fires,  if  considered  necessary,  ore  to  be  maintained  to  tho  wind- 
wanl  of  camp. 

"  Sd,  The  railway  is  to  be  used  for  the  conveyance  of  the  trcKips  tlirough 
lUi  infected  tract. 

"  4/A,  In  wut  weather  cols  are  to  l*e  carried  for  all  tho  men,  to  prevent 
tlicir  sleepijig  on  diimj)  giouud. 

•*5//i,  On  the  nquisition  of  medical  authorities,  commanding  nfficers  arc 
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to  indent  on  the  neareet  magazine  for  such  aiiditional  camp  ec^uipage  as  may 
bt)  fonsidtred  necessary.  TIip  indent*  to  be  cmmtersi^med  by  the  Deputy- 
Inspector- General  of  the  oimle  and  the  officer  couimaudiiig  the  station. 

**  6^/*,  The  Dcputy-Insptictora-CJeiieral  of  Hospitals  being  the  officers 
specially  appoiiited  by  Government  to  judge  of  the  extent  which  the  recom- 
mendations ol"  luedicul  olhcera  should  be  compUed  with,  tiie  Commander-in- 
Chief  desirea  tluit  their  opinion  may,  whenever  practicable,  Ive  obtained.  In 
the  event  of  their  absence  from  the  station,  the  opinion  of  the  senior  medical 
officer  may  l>e  acted  upon. 

*'  By  order  of  his  Excellency  the  Commander-in-Chief, 

'*  E.  B.  Johnson,  Lieut-Colonel^ 

"  Offg.  Acljatani-Gvneml  of  the  Army:* 


Typhim  Ejxtnthetnaiicttit  {Spotted  Ti/phtof). 

External  (Jatufe. — An  animal  poison,  origin  unknown,  but  communicable 
from  person  to  jjereon,  probably  thruugli  the  excretions  of  the  skin  and  lungs 
floating  in  the  air.  Xot  known  to  \n:  coiiiniunicjited  by  water.  Its  spread 
and  its  fatality  are  evidently  eonnn^ted  M'ith  overcrowding  and  debility  of 
liody  from  deficient  food.  That  it  can  be  producod  by  overcrowding  ia  yet 
uncertain.*  The  preventive  measures  may  be  thus  shortly  summed  up : — 
Adopt  i&olationt  of  patients ;  use  the  freest  ventilation  (5000  to  6000  cubic 
feet  per  head  per  hour  or  mow.) ;  evolve  nitrous  acid  and  chlorine  fimios ; 
thoroughly  fumigate  with  sulphurous  acid,  heat  (to  240**  Falir.),  wash,  and 
expose  to  air  all  bedtling  (inclmling  mattresses)  and  clothea  This  last  point 
is  extremely  important.  In  fact,  it  may  be  aaid  that,  fur  the  prevention  as 
well  as  treatmeub  of  typhuH,  tin?  cardinul  measuro-s  we  abmidance  oi'  pure  air 
and  pure  water.  AVhenover  practicahhr,  tri'iit  all  tj'^diua  patients  in  tents,  or 
wooden  huts  willi  badly-joined  walls,  not  in  hospitals.  Fumigate  t-ents  and 
scrape  and  limewash  huts,  ami  remove  earth  troin  time  to  time  from  the 
floors.  A  number  of  tyi>htis  patients  should  never  be  aggregated  ;  they  must 
be  dispersed ;  luid  if  cases  begin  to  spread  in  an  hospital,  clear  the  ward,  and 
Uieii,  if  the  diso^aao  continues,  the  hos|)ital  itself;  then  waah  with  chloride  of 
lime,  and  then  limewash  or  scrape  walls  and  floors,  and  thorougldy  fumigate 
with  nitrous  acid.  It  liae  been  often  shown  that  even  exposure  to  weather, 
bad  diet,  and  inuutticient  attendance,  are  leas  dangerous  to  the  patients  than 
the  aggregation  of  cases  of  typhus  (see  especiiUly  p.  310). 

Intental  Cauwa. — A  special  condition  of  body  ia  necesBaiy,  as  in  the  case  of 
smallpox,  and  one  attack  protects  to  a  great  extent  from  another.  The  nature 
of  the  iutemoi  condition  is  unknoM'n  ;  but  general  t'uebleuess  from  bad  diet, 
ovenvork,  oxhtuistion,  and  o^pwially  the  scorbutic  taint,  greatly  increase  the 
intensity  of  the  disease  in  the  individual,  and  perhaps  aid  its  spruui.  Tlicse 
conditions,  then,  must  bo  avoided.  But  the  strongest  and  best  health  is  no 
guarantee  against  an  attack  of  t^'phua 


I 


*  For  flome  civklejice  on  thiM  point,  ««  Murchi(M>n  on  Fevcrn,  and  a  paper  in  the  "  Medical 
Tiraen  and  aan>tU>,"  July  1850. 

f  By  the  term  iM>liitiuu,  I  imply  the  pladiig  a  luitiuut  in  a  eejinmte  btilUUng,  not  in  anotbur 
room  in  the  nine  huilding;  in  the  case  of  ttniallpox.  typhu.s,  imd  .scarlet  fwer.  thi.«  partial 
innUtion,  though  Boraetin)«  aucc^saful,  cannot  he  dofH'uiled  itiKin.  If  a  room  niunt  be  chi>»eii 
in  lite  aame  bunding,  ohooae  Ihu  top  utory,  if  a  good  room  rnu  be  there  fonud. 
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Bubo  or  Oriental  Plagap  {Pali  Plmjue  in  India).* 

proventivo  mt^asures  ahould  bo  the  same  as  in  typhus,  to  which  thia 
shows  great  :imil*'gy.  The  history  of  the  plftgiie  at  Cairo  (from  which 
it  has  beoii  now  banished  for  many  years,  aiuiply  by  iiuprnving  the  ven- 
tilation of  thi?  city),t  and  the  disnppeanince,  after  sanitary  improvemojits, 
of  the  Pali  l»la*fue  in  India,  and  its  recurrence  on  the  ceKsation  of  preventive 
measures,  show  that,  like  typhun,  the  bulw  plague  i»  citsily  preveutible.  Eleva- 
tion, as  in  80  many  other  specific  dii»eases,  has  a  consideral)le  effect;  the 
village  of  Alam  Dogh,  ne^ir  Constantinople  (10+0  feet  above  the  *ea),  and 
freely  ventilated,  has  never  W'n  attacked  ;  the  elevate<l  citadel  of  Cairo  lias 
generally  l)oeu  spared,  and  when  Barcelona  was  attacked,  the  elevated  citadel 
also  escaped. 

Typhoid  or  Eukric  Fvcer. 

Extenutl  Cause, — A  poison  of  animal  origin ;  one  mode  of  propagation  ia 
by  the  intestinal  discharges  of  persons  sick  of  the  disease ;  other  modes  of 
origin  and  transmission  are  not  disproved.  There  is  donbtiet*s  a  frequent 
transmission  of  the  disease  by  the  tliarrhu'a  of  mild  cases  which  are  often  not 
diagnosrti.  Tliere  is  som«  evidenre  tliat  persons  considered  convalescent  may 
carry  the  diseii»e,J  but  it  is  possible  llmt  tliia  may  huve  been  owing  to  ImiUy 
washed  clothes.  The  mode  of  entrance  into  the  body  is  by  air  and  water.  (See 
pages  57  and  TOO.)  As  means  of  ari'csting  the  disease,  isolate  patien^^;  receive 
idl  evacuations  (f;cces  and  urine)  into  vessels  strictly  kept  for  one  sick  person  ; 
pLico  chloride  or  sul|thate  of  zinc,  corbolat*  of  lime  and  magnesia,  &c.,  in  tho 
vessels ;  never  empty  any  evacuation  into  a  closet,  sewer,  or  cesspool ;  bury 
it  sevcml  feet  deep,  and  mix  it  well  with  earth.  Fumigate,  and  heat  to  240** 
Fahr.,  all  clothes  and  bedding.  Use  nitrous  acid  fumes  in  the  wards.  As 
means  of  prevention,  attend  especially  to  the  dispoeid  of  sewage  :  although 
the  origin  of  typhoid  merely  from  putrefying  non-typhoid  sowogo  is  not  con- 
sidered at  present  to  be  probable,  it  is  not  disjiroved,  and  it  is  certain  that 
the  disease  spreads  by  the  agency  of  sewers  and  fa*cal  decompositiom  A 
single  case  of  typhoid  fever  shoidd  at  once  be  held  to  prove  that  something 
is  wrong  with  the  mode  of  getting  rid  of  the  excretions. 

hdetmd  Causes. — As  a  first  attack  prescr\'cs  in  great  measure  from  a  second, 
a  peculiar  condition  of  body  is  as  essential  as  in  smallpox  ;  and  looking  to  the 
special  etfect  produced  on  Peyer's  patcheis,  and  to  the  fact  that  at  the  period  of 
life  when  these  patches  naturally  degenerate,  tho  susceptibility  to  typhoid 
fever  materially  lessens,  or  even  ceases,  it  seems  poesililo  that  the  internal 
canst!  or  necessary  second  condition  is  tho  eidstonce  of  these  patches,  the 
fttructntes  in  which  are  brought  into  an  abnormal  stAtc  of  actiWty  by  thu 
direct  or  indirect  action  of  the  poison  on  them.  The  other  internal  causes  on? 
anything  which  caosea  gastro-intestinal  disorder,  such  as  bad  water,  and  gene- 
ral ftiubloness. 


'  Ttie  PilI!  plaeuo(!lialiatfanTe),  which  was  moat  commnn  iu  Ri^pootusa,vas  eviilently  pro- 
liopittHl  by  the  filthy  ImhitA  nfthe  inhabitontii  (see  Rankcn  and  ot)ien),JUu1  Wftii  smne  ycani  tttfrt 
alTllo^t  eniirvty  Kot  riii  of  hy  sauitary  Dieaitunsa,  Siitutei]iit-iitly,  thcw  w«re  noglectM.  mid  the 
(liNeoMe  rpluniif<L  It  in  uow,  I  lialieve,  uaaia  greatly  levnene^l.  Hirtcli  has  {loiiitetl  out  thai  the 
Puli  pliifpic  differs  from  tho  Egyptian  pUgne,  io  hnring  a  ninrked  lung  diwoap,  nii<l  m  thU  it 
ri-'vctnblcs  the  block  death  nf  llie  foiirt««ith  century,  with  which  Htnicli,  in  fact,  consiitun  it 
idditical. 

t  Staiiitu,  in  Prtpiteiihritn'ii  "  B*?iir.ig»',"  lS(T2-3,  p.  Pn.  The  inraanrfw  adnpt«*d  hi  Cairo  were 
kveUing  some  hill<K.'ks,  which  Atonped  the  air  rnun  hlowiiif;  over  the  city,  filling  up  aonie 
manhe^  ud  adopting  a  belter  inotie  nf  burial.  The  |>ccii1iiLr  MfpnltuiT  cuKtonu>  nf  the  Copt^ 
have  Indeed  cwn  nni-ti  OA&ign^sl  aAtlie  Kole  caiicp  of  Uh*  oH^iu  of  plague. 

T  Oirtl.  Die  I'rsachen  der  enteriachen  Typhus  in  Munohen.  ISfe.  pp.  7*  and  94. 


456  ON  TUE  PUeVKNTlON  OP  DISEASES  IN  THE  AKMT. 

Relupm'ng^  Fever. 

No  preventive  meamires  have  been  yet  pointed  out,  ta  my  knowlodgo,  Imi 
the  occurrence  uf  the  fliscase  in  times  of  famine  seems  to  inJicate  that  feeble- 
ness and  inanition  are  necos^oiy  intonial  causes. 

Bilious  Remittent  Fevers. 

Under  tlda  vagno  tt;rm,  a  disease  or  diseases,  whicli  in  many  points  are 
rekpsing  fever,  but  yet  are  not  idt>ntical  (Marston),  Imve  been  describe*! 
occuiTing  especially  in  K^'pt  (Griesingor),  and  in  the  L(.'vaut  generally.  It 
liUH  bii(!n  lati^ly  de-4cri})pil  by  Maraton  at  Malta-  The  exact  causca  arc  not 
known  ;  but  in  some  of  the  wiitings  of  tho  older  army  surytwns,  the  fevers 
wliioh  arc  produced  by  foul  camps  (iti  addition  to  tyi>hoitl)  npiwir  to  hnvo  a 
close  reaemldnnce  to  the  biliouH  remittent  fevers  of  the  Mo)lit<'rninean.  They 
appear  to  be  connected  ^ritli  bad  sanitary  conditions,  but  their  exact  causation 
is  not  clenr. 

Cerebrospinal  Mt-nlmjitis. 

This  disease  which  has  been  occasionally  noticed  in  France,  and  especially 
among  soltliorH  for  i\w  last  forty  years,  ha^  within  the  Inat  few  ytairs  ap- 
pcarctl  in  several  part«  of  Germany,  and  a  few  cases  among  ci\nlian3  havu 
occurred  in  Kugliniil.  It  Beems  to  depend  on  a  Kjjeciiic  agent,  but  very  little 
is  yet  known  tdiout  it.  It  does  not  appear  to  be  contagious.  No  preventivo 
mcasuies  can  be  at  prosont  suggested. 

The  Ernpfive  Fivt^rn. 

Smallpox  ia  guarded  against  in  tho  anuy  by  repeating  vaccination  in  tho 
case  of  recruits,  and  by  occasional  re- vaccination  of  all  tho  men  in  a  regi- 
ment. In  IJr  lialiour's  statistical  reports,  great  attention  is  always  paid  to 
this  important  point,  ancl  tho  evidence  from  foreign  armies  prove  the  neoee- 
sity  of  careful  re-vaccination. 

If  tho  disooao  does  occur,  tho  use  of  chlorine,  iodine,  and  nitroua  acid 
thrown  up  into  the  air,  alinuld  not  be  forgotten,  in  addition  to  all  usual 
measures  of  isolation  (in  separate  buddings)  and  sanitary  a[>jiliances. 

In  tho  caaos  of  scarlet  fevi?T  and  nie^isles,  nothing  definite  is  known  with 
regard  to  prevention,  except  that  a  good  sanitary  condition  seems  to  lessen 
their  intensity,  and  probably  their  aproad.  The  eviilonce  with  regard  to 
belladonna  in  scarlet  fever  i^  contradictoi^  but  on  the  whole  unfavourable. 
AMien  the  disease  is  actually  pre-sent,  fuu^ations,  as  in  smallpox,  siiould  be 
used. 

Tho  most  difficult  case  ie  when  either  measles  or  scarlet  fever  apj^jars  ou 
boartl-ship,  and  especially  if  children  aro  oa  board.  If  the  weather  ])ennit, 
tho  best  plan  is  then  to  treat  all  patients  on  the  up}>er  deck  imder  an 
awniiig.  If  thitt  cannot  be  done  (and  scarlet  fever  patieiila  must  not  be 
pxpostid  to  cold),  they  Tun.st  1*  iwolated  as  much  nw  pnMsible,  ami  the  place 
constantly  fumigated.  Both  in  scarlut  fever  and  smalli>ox  there  is  some  evi- 
dence to  show  tliiit  the  incubative  period  may  be  very  long.* 

Perhaps,  in  ihu  present  state  of  evidence,  it  might  bo  desirable  to  try  the 
prophylactic  eifccta  of  boUadoima  on  board-ship,  directly  the  Hrst  case  occurs. 


•  See  R  caw  by  Brysou  (TruM.  8oc.  Sdenee  Amtoc  1862,  n.  677),  for  a  omq  in  which  the 
hicubativu  (teriod  of  suuillpox  wiu  thirty-oue  tlays.     In  .<H!Ar1rt  rover  it  is  sometimes  uven  longer. 


Kxiernal  Cutt^, — It  is  well  known  Umt  in  the  siii>jical  wards  of  hospitals 
erysipelaa  occamonally  occurs,  atuX  then  niny  !«  tmnRmittf*<l  from  patient  to 
I)aticnt.  The  exact  cnuiWH  ol'  ita  appearance  have  not  l)een  made  out,  but 
it  is  evidently  connected  with  overcrowding  and  impure  air.  Moisture  of 
thi^  tloors,  causing  constant  great  humidity  of  air,  has  also  hecn  supjjosed  to 
aid  iu  It  is  much  more  common  in  fixed  hospitals  than  in  tents  and  huts, 
and  indeed  is  exceedingly  rare  in  tlie  two  latter  cases.  The  agencies  or 
agent  can  scarcely  be  supposed  to  be  other  than  putrefying  organic  matter 
and  pus  cells  passing  into  and  lUTumuIuiiiig  in  the  air.  They  or  it  would 
appear  to  bo  imlly  generated  during  the  process  of  suppuration  of  wounds, 
and  at  present  the  production  ol  a  transmissible  agent  in  this  way  is  one 
of  the  best  examples  we  Imve  of  the  origin  of  a  c^mtagion  tie  novo.  It  is 
remarkable  that  pus  cells  derived  from  pundont  sputa  ilo  not  cause  erysi- 
pelas in  medical  wards,  but  this  may  bo  from  a  want  of  open  wounds 
to  give  the  necessary  internal  condition. 

When  hospital  erysipelas  has  once  appeared  in  a  ward,  notliing  will  avail 
except  complete  cleimmce  of  the  ward,  scraping  the  (loors,  aud  often  the  Widls, 
washing  witli  cldoride  of  Jiiiio,  and  thou  with  solntitm  of  caustic  lime,  and 
thorough  fumigation  \^'itli  chlorine  and  nitrous  acid  alleniately.  The  erysi- 
pelatous cjises  should  l>e  placed  in  well-ventilated  tents.  If  this  cannot  be 
done,  then  nitrous  acid  and  chlorine  fumigationa  must  be  constantly  used  in 
tlie  wards,  charcoal  trays  1^  placed  round  tlie  bed  of  the  erysipelatous  patient, 
and  excessive  ventilation  employed.  It  may  be  suggostcd  whether  suppu- 
rating woimds  could  not  bo  cuvered  with  a  light  charcoal  layer,  so  that  the 
ftir  could  only  act  on  it  aft^T  tilt^nn^^  t}tn>U[;h  the  charcoal 

Considering  the  undoubted  Vieneficial  iiiriuenco  of  tent  life,  it  may  lie  a 
question  whether,  even  in  civil  life,  hospitals  which  jjob«?ss  gartlens  should 
not,  during  the  summer,  treat  their  ani^gical  coses  with  suppurating  wonnds 
in  the  tentfl.* 

Of  course,  cxtrcmo  care  in  conservancy  of  wards  or  tents,  the  immediate 
removal  of  all  dressings,  great  care  in  dressing  wounds,  bo  that  neither  by 
instruments,  sfxynges,  lint,  or  other  ajipliance^,  pus  cells  or  molecular  organic 
matter  shall  l)e  inoculated,  are  matters  of  familiar  hospital  hygiene. 

Intcnml  Cititsfjf. — Nothing,  I  believe,  is  known  on  this  point,  except  that 
there  must  be  some  abrasion  or  wound  of  the  surface  or  of  the  jwissugOH  near 
the  surl'ace,  os  the  vagina  or  tliroat  Tlie  erysipelas  commences  at  the  jxtint 
of  abrasion.  If  there  is  no  ojK?n  Wound,  the  atmospheric  impurity  seems  to 
have  no  liad  effect  on  the  |>ersonfl  who  are  exposed  to  it,  but  it  would  be 
interesting  to  know  if  some  forms  of  internal  disease  are  not  prwlucod.  Is  it 
possible  that  some  forms  of  tonsHlitis  anil  dijththeritiu-like  inllamimition  of 
ttio  throat  may  be  caused  in  this  way,  although  thoio  is  no  solution  of  con- 
tinuity t 

Hoifpiinl  Gitfiffrejuu 

Almost  the  same  remarks  apply  to  hospital  gangrene  as  to  crysipelaa.  One 
of  the  most  im|)ortant  facts  wliich  has  been  pointed  out  by  many  -writers, 
and  wliich  has  been  thoroughly  proved  by  the  American  and  tlio  Italian  Wars, 
is  that  jMjrfectly  free  ventilation  prevents  hospital  gangrene. 

Hommondf  the  late  tSurgcon-Ueneral  of  the  United  States  Army,  dodaresf 

*  See  Hninmntul'^  Hygiene,  IStEt ;  Kmtit'  Diih  Knuik«ii  iind  Zrn<treuuagK- System,  1841 ;  nnd 
A  Report  nil  Hy>ri«-nf,  hy  the  niithor,  iit  th*-  "  Amiy  Medital  Itt*j>ort''  lor  18®!,  for  the  effcrtt 
iif  tentit  OD  »r>-Hipclas  and  botpital  goiigrvuv. 

t  HyRiene,  p.  397. 
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that  only  one  inBtance  has  come  to  his  knowlcilgc  in  wliich  hospital  gangrene 
has  originated  in  a  wooden  pavilion  hospital,  and  not  one  whicli  has  occurred 
in  a  tent  Ivraus  also,  from  the  experience  of  the  Austriaus  iu  1859,  atatca 
that  it  never  could  be  discovered  that  gangrene  originated  in  a  tont  On  the 
contrary,  cases  of  gangrene  at  once  commenced  to  improve  when  sent  from 
hospital  wardn  into  tt^nti^.  On  the  other  hand,  the  tenacity  with  which  the 
organic  matters  causing  the  gangrene  adhere  to  m';i11s  is  well  known. 

The  measure  to  he  adopted  in  wanis  when  hospital  gangrene  occurs,  and 
the  ward  cannot  he  at  once  evacuated,  are  the  sami)  an  for  eryHipelas.*  It  is 
not  necessary  to  do  more  thau  allade  to  the  undoubted  transfereuce  by  dirty 
sponges,  &C. 

SECTION  II. 

VARIOUS  NON-SPECIFIC  DISEASES. 

Iji/setifert/  and  DUtrrha^. 

At  present  there  is  no  e^^^len(^e  that  the  dysentery  arising  from  variuus 
causes  lias  diH'erent  anatomical  characters,  or  runs  a  ditleritnt  course,  except 
perhfti>s  in  the  case  of  malarious  dyjV'ntery.     The  chief  ciiuses  are  : — 

1.  Impure  Water  (pages  50-54). — Both  Auni-sley  and  Twining  havu 
directed  attention  to  thi>}  cause,  in  their  nccounta  of  Indian  dy-sentory.  It  is 
scarcely  possible,  that,  with  comm'Ui  attention,  this  cause  should  not  be  dis- 
covered and  removed. 

2.  Impure  A  h. — The  production  of  dysenterj'  and  diarrha?a  from  the  effluvia 
of  putrefyijig  animal  substances,  is  an  opinion  as  old  as  Cullen,  and  prolwbly 
oldcTj  and  there  seems  little  doubt  of  itfl  correctness.  The  gasea  and  vapours 
from  sewers  and  from  seivage  on  land  al5f>  will,  in  some  persons,  cause  it  (pages 
99,  vt  st^t/.);  and  id^io  elllu via  from  the  fuul  bilge-waLer  of  8hip8,+  On  the 
other  liand,  very  disagreeable  elHuna  from  many  animul  flubatjinces,  as  in  the 
case  of  bone-burners,  faHjuilurs,  &o.,  thj  not  seem  Ui  cause  diarrhrva.  In 
India  tiiere  a])j>t»rs  to  be  a  decidr^d  rrlatinn  hetwcen  the  prevalence  of  dysen- 
tery and  overcrowding  and  want  of  ventilation  in  barracks ;  massing  a  large 
number  of  men  together  is  cerluinly  uu  accessory  cause  of  great  weight.:^ 

The  air  from  very  foul  latrines  has  caused  dysenteiy  in  numerous  cosoa. 
Pringle,  and  many  oUior  army  surgeons,  record  cases.}  In  war,  this  is  one 
of  the  most  common  causes.  The  occasional  production  of  dysentery  from 
sewage  applied  to  land,  seems  to  me  to  be  proved  by  Clouston's  observations 
on  the  causes  of  the  attack  of  dysentery  in  the  Cumberland  Asj'lum  ('*  Medical 
Times  and  Gazette,"  Juno  18G5).  .Still  sewage  matter  has  been  often  applied 
in  this  way  without  l:)ad  ctfects  (see  page  327).  In  Dr  Clouston's  tiase  the 
sewage  was  300  j-anls  fnjm  the  ward  where  tlie  dj-scnterj'  occurred.  Calm 
and  nearly  stagnant  nights,  or  vnih  a  (jeufle  movement  of  nir  from  the  sewage 
towards  the  ward,  were  the  conditions  which  precedett  most  of  the  attiy:k8. 

*  With  reg&rd  to  pyisnita,  obsenations  show  that  one  nf  the  external  cauBes  is  fn'tiil  orf^astc 
emanatioDS.  8peDc«r  Wt'lli  ("  Mpd.  Tinira  iind  Quetto."  1853)  iilatci,  Ihnl  in  18&9  the  mor- 
tAlity  from  pywrutn  wom  great  in  Honie  wanlo  over  A  diaaectipg  room.  On  removing  a11  the  caae* 
aflvr  o[H!rHtion  to  the  uppoiiitt-  iriile  uf  thu  buildlog,  pymuia  almost  UiAapjieaRKl.  Otliur  similar 
caMCfi  nre  on  recoitl. 

t  Foussagrivyn  (Traits  d'Hygirne  Navaln,  n.  flO)  rerords  a-gooil  awe  of  thi»  kind.  U«om- 
iiieuced  oftur  a  gale  at  Aea  hiul  .ntirr^il  up  tlie  nilge,  and  un  clearing  it  out,  th»  attack  ceased. 

t  Wood  on  tlip  Ueoltli  tif  Etimitcan  suldiem  in  Iixlia,  1964,  p.  -Ifi.  ft  ^f. 

§  Sir  James  M'Orignr,  Vigiie*  (who  given  inauy  ciwes  from  Uie  Pitnch  exiwricut^e  in  lli* 
Pcniii<iuln),  Choniel.  Copland  ;  nee  alsothL'  "Din.  desHcieacea  MM."  Art.  J^MtUerie.  D^Arcel 
("  Ann  d'Hypjene,"  v.ii.  xii.  n.  89<»  re»*nnl»  a  good  case,  in  which  n  whole  regiment  was  aflectvd 
in  the  tluniivcnan  wnr,  from  having  nscil  ton  long  the  same  tranch  as  a  UtiiDe.  Tbe  disease 
disapivarvd  when  another  wn«  dug. 
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or  all  the  organic  effluvia,  those  from  the  djBentcric  stools  appear  to  l>e 
tho  worst.  Some  eviJence  has  been  given  to  show  that  dydentory  arising 
from  a  simple  cause  (aa  from  exposure  to  cold  and  wet),  when  it  takes  on  the 
gnn^*nons  form,  and  tlie  evacuations  are  very  foetid,  produces  dj'sentery  in 
thosv  who  use  the  latrines,  or  uitclcan  closets,  into  which  such  gangrenou* 
evacuations  are  [>assed.  If  correct,  this  is  a  most  interesting  point,  as  it  seems 
to  show  the  origin  of  a  communicahle  jwison  d>  novo.  I'ofwibly,  in  all  thene 
cases  Uie  elUuvia,  or  organic  matters,  or  particles  Jisengogcd  from  the  putre- 
fy ng  evacuations,  act  at  once  on  the  anus,  and  the  disease  then  spreads  up 
by  continuity. 

There  is  some  reason,  also,  to  think  that  retaining  dysenteric  stools  in  hos- 
pital wards  spreatls  the  disease ;  and,  {Hirhaps,  in  this  cose,  tho  organic  par- 
ticles floating  up  may  bo  swallowed,  arid  then  act  on  the  tnucoua  mtnnbtune 
of  the  colon.  In  the  i^pidemic  of  dysentery  in  Sweden  in  1850,  there  was 
good  evidence  to  show  tliat  it  spread  by  means  of  tho  diarrhteal  and  dysen- 
teric evncTiations,* 

In  addition  to  romo^'al  of  the  sources  of  all  these  effluvia,  fumigations  with 
nitrous  acid,  and  with  chlorine,  shoidil  be  practiHed  in  all  dy»euleric  wards 
(see  page  8<)) ;  aa  in  the  case  of  tj'phoid  fever,  tlie  stooU  must  be  mixed  with 
disinfectants,  and  immediately  removed  from  the  wards  and  buried. 

3.  Imprfyper  Food. — Any  excess  in  quantity,  and  many  alterations  in  quality 
(esppciallj'  mmTnoncing  decomposition  in  the  albim\inatea,  and  jH?rhaps,  the 
rancidity  of  tin'  fatty  substinces)  cause  diarrhcea,  which  will  pass  into  dysen- 
tery (fKH3  the  chapter  on  yooi)).  I^ut  the  most  important  point  in  this  direc- 
tion  is  the  prLKluction  of  scorbutic  dysentery.  A  scorbutic  taint  plays  a  ijir 
more  important  part  in  the  production  of  dytM^nti^ry  thou  is  usually  imagined; 
and  there  is  now  no  doubt  that  the  fatal  dysontiry,  which  formerly  was  so 
prevalent  in  the  West  Indies,  wag  of  this  kind.  Much  of  the  Indian  dysen- 
tery is  also  often  scorbutic. 

4.  Exposure  to  Cold  and  Wet. — Exposure  to  cold,  especially  after  exertion, 
and  extreme  variations  of  temporature,  have  l>een  assigned  as  the  chief  cause 
of  dysentery  hy  numerous  writers  ;+  great  moisture  has  been  assigned  by  some 
writers  (Twining,  Aunesley,  Ciriesinger)  as  a  cause ;  and  great  dryness  of  the 
air  by  others  (Mouat) ;  wliile  a  third  class  of  ohservers  have  considered  tho 
amoimt  of  moisture  as  quite  immatenaL 

llirsch,^  after  summing  up  tho  evidence  with  respect  to  temperature  with 
great  care,  decide.*?,  that  sudden  cold  after  great  heat  is  merely  a  '*r«u*a 
occasional Ig,*^^  which  maj^  aid  the  action  of  the  more  potent  causes  of  dysentery. 
This,  probably,  is  tho  trut*  reading  of  the  fact&  The  jmiount  of  moisture  in 
the  atmosphere  would  appear  to  be  a  matter  of  no  moment. 

Although  we  cannot  assign  its  exact  causative  value,  the  occurrence  of  chill 
is,  of  course,  as  a  matter  of  prudence^  to  bo  carefully  guarded  against ;  and 


•  "  British  wA  ForeigD  Med..Chir.  Rev.- Jan.  1»M,  p.  140. 

f  A  few  only  can  b«  notcil :    Stoll,  Zimmcrniauu,  Huxbiun.DunindeAa,  WUlan,  Irrlxw,  Jarues 
Johiuun,  AnnralflT,  Ramprifld,   Morehead,    VignM,  Ferg;uMon,  k.c.      TtrgoattOi  uy*t  "  True 
, dysentery  U  the  ottnprui^  nf  lirai  ami  mninture  ;  of  moiKt  cnid  iu  any  shape  aftar  exouiiTe  heat. 
^Kotbing  that  a  iiiui  mn  put  tiito  him  wuuM  ever  iriTi*  him  true  dj-scutery.** 
±  Uamlbuch  der  Hi8tori»chGeocTnT>h.  TntbD).  band  il.  p.  234. 

I  The  so-called  *'  hill  diarrhnia,'  wmeh  was  formerly  prevnlent  on  Rome  of  the  hill  sanitaria 
in  India,  espect&lly  on  the  npiir^  of  thf  HimalayaH,  baa  been  attnhutcd  to  the  effect  of  (?oiil 
and  rii'ijature,  and  •udilen  v\\i\\  i  ■  '  '  I'trature.  But,  a>  rpiriajk*-'!  by  Dr  Alexander  Oront, 
ninuy  liill  stations  have  Ihi-s-  coHdilious,  without  having;  any  hill  dinrrhn'a.     1 

k'«ni,  from  acme  gentlemen,  ^^  ,  nd  nnich  ottciitiou  to  thtR  piuJpjfct,  that  thf it  is  great 

reason  to  anppoae  the  hill  diairhu-a  Uj  lie  entirely  nnconnccttd  with  cither  elevation  or  clinintc. 
In  aiime  cjuiea  it  haa  liven  rlrarly  caiintNl  hy  had  water  ;  in  other  nanea.  iU  exact  CAnsen  remain 
UDfljqpbioed.  Of  late  years  il  ha*  leaaeiwl  in  omount  nt  nil  itntioufi,  and  will  probably  din* 
•ppw. 
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oapeciiJly  chills  after  oxeHion.  It  is  v,h*m  tlic  l)o<Iy  is  profnsel)'  i>er8piring, 
and  is  thou  Gxj)os«d  to  uoIlI,  that  tlystnilcry  in  eithor  jmHluctHl,  or  that  other 
cauaea  arc  auled  in  their  actidu.  In  almost  all  hot  cotintries,  cliilHug  of  tho 
abdomen  is  toimidori'd  psuiicuhirly  hurtful,  and  shawls  and  waiat-banda 
(Cummorhiind  of  India)  are  UBually  worn.* 

6.  Malaria  lias  been  assigned  as  another  canso;  and  it  was  noticed,  especially 
by  tho  older  ^v•rit<3^h,  that  the  dysentery  waa  then  often  of  the  kind  termed, 
**  Df^itpnti'i'iu  Ijirrupfitn  ;'*  the  stands  Ik'tn^^  eopioiia,  serous,  and  with  littio 
blood ;  in  fact,  a  stale  somewhat  resembling'  cholera. 

Very  groat  diUerenco  of  opinion  has  ])revailed  in  re^iid  of  this  opinion.t 
Possibly  the  "  malarious  dysentery  "  is  in  part  connected  with  the  use  of 
mareh  water.  More  evidence  is  desirable,  certainly,  with  reganl  to  this  point ; 
but  it  seenirt  prolH*1ile»  from  tlio  okservalions  of  Annceley  and  Twining,  that 
marsli  Mater  lias  an  etl'ect  in  this  diiection. 

Ltver  Diseases  (ludinn). 

The  production  of  diseosoa  of  tho  liver  is  so  obscure,  and  bo  many  states  of 
hfpatic  disorder  are  put  together  under  the  term  "hepatitis,"  that  it  is  iin- 
piiHtiibk*  to  treat  this  subject  prui>eily  without  enteiing  fidly  into  tlie  tjuestiou 
of  causes.  Kut,  hk  thlH  I'oiild  not  bo  done  here,  I  nnij^t  content  myself  witl» 
a  short  siunniary  of  the  preventive  measures  which  appear  to  be  of  the  groatest 
ini]"H)rlance. 

I  iLave  long  been  convineed  that  many  cases  of  hypersemia,  bilioiis  conges- 
tion, and  eulnrgeiiieutof  tlie  liver,  witli  increase  of  cell-gi-owth  and  coimoctive 
tissue  (but  without  t4'ndrncy  to  al>secas),  and  enlargement  and  |»artial  fatty 
dcgeuetatioo  of  the  Hrer  colls,  arc  caused  simply  Tiy  dict.J  I  had  a  goo»l  oppor- 
tunity of  observing  this  on  landing  in  India  in  1842  with  an  Kur(>]>ean  regi- 
ment, and  as  the  experience  of  niure  tliiin  twenty  ycnrs  has  made  rac  certain 
that  the  obf^ervatiun  was  correct,  I  venture  to  rejieat  here  the  cuuelusion  1 
then  came  to  as  U}  the  origin  of  some  kinds  of  liver  disease. 

*'  The  liict  «>f  European  wddiers  in  India  is,  as  a  general  nde,  far  too  rich 
and  stimulating;  IkiI  ciurie*^,  auelc>^Hly  made  by  native  ci»oks,  are  used  aeveml 
times  every  week  for  dinner,  and  vegetableft  in  many  places  are  scarce,  or  of 
indifferent  quality.  Soldiers  often  refer  the  oriyin  of  their  complaint  at  once 
to  their  diet,  and,  to  my  tmn  knowlwlge,  many  men  have  supplie*!  tho  plat'c 
of  the  curries  by  rations  purchased  out  of  their  own  scardy  fimds.  It  oft*'n 
lia]i]KnM  that  au  European  regiment,  quartered  with  one  or  two  companies  of 
luvglish  artillery,  will  show  a  much  greater  percentage  of  sickneas ;  the  habitK 
tpf  both  corps  are  the  simie  with  one  exception;  artillerymen  ]>cing  in  email 
bodies^  mv.  vuaily  looked  after  by  their  otficers,  and  they  are  generally  more 
careful  about  their  diet.  Again,  married  men  who  are  not  in  a  mess  are 
always  more  exempt  fivm  IhiUi  dysentery  and  hejiatitis  than  single  men.  Lf 
this  is  not  attributable  to  their  fuod  l>eing  better  cooked  tho  circumstance  is 
inexplicable.     It  is  an  extraordinary  thing  that,  out  of  150  morriod  men  in 

*  It  U  ft  rcm&rkBblc  cireuiuAUncc,  that  In  temperate  clinutca  tbe  moat  CJinnum  raonlhs  for 
dvfieutcTir  enidemica  Bn*  thr  Imt  niontb»-^nne  to  Sentember.  Taking  Nortb  Ant(>rica,  nml 
?forth«ruu)a  We«t«ru  Eumpe,  Hirwb  Iim  ajuvmUed  5w  outt>reaks.  Of  tbwt^  170  octurrvd  In 
Bunuuer;  223  in  suiiiiii«r  and  nutuiun  ;  107  in  niittiiun  ;  c<iily  1<}  in  Hpring  ;  nml  19  in  whiter. 
This  doefl  not  took  as  \t  cold  had  any  etTpct     The  beat  of  Riinirner  is  f.ir  more  intliu'titinl. 

t  Tlie  very  varyiriK  opinioim  arc  |j;iveii  very  fully  by  llirHch.  Moivlieail'^  preat  ftuthurity  i* 
nitogftbcr  n^ain''t  the  itre.stiinrd  nctinu  of  malaria  ;  but,  ]HV«ibly  htrir,  oa  in  ntnuy  ulber  concit, 
wo  fiball  hnve  to  draw  a  ctiiniik'U  dbtlinrtion  l>«lwiiMt  inaliiioiut  and  non  malan<.ni&  dysenlerj'. 

X  In  tbe  i^tvAt  onrl  adii.irfiblp  wnrks  f>f  KannM  Martin  nn<l  M'>r*}icad,  tbo  inthifme  of  diol  in 
prrMhic'inK  liver  affecUcMm^  tbotigb  allu^leil  Ut.  ban  )>efD  |>iuiNi>il  over  nitifli  V^t  li^Iilly.  Aunealcy, 
lilt  the  otWr  hand,  ha«  fully  reto^iaed  the  unnufiiAc  iudiicncr  of  diet  |vnl.  i.  p.  Wfil 
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the  84th  Kogiraont,  only  two  died  during;  a.  tropical  wrvico  of  thirty  months, 
wliik',  in  tlie  »Ame  pcrirKl,  the  mortality  among  tlit?  sinj^Io  men  was  above  9  \*er 
cent.  Tho  two  dwitiw  roforrtKl  to  wen*  from  pLthiniHand  delirium  trcmisiu. 
f^onip  inrtu(^noB  may  l>o  givon  to  tho  habits  of  miirrifd  nnn»  lieing  more  roj^lar 
than  thtiHL^  of  ^iii^du  niGn,  but  iu  a  siuull  Btutioii,  when)  little  debauchery  goes 
i»n,  IhiH  influeuctj  coiiuot  bo  j,Tvat.  Tho  custtmi  so  general  nmonp  Roldiers  of 
spending  their  surjdus  pay  on  intoxicating  liriuors  is  nn<ithor  producer  of 
gastric  and  duotieniU  disease,  but  1  am  convinced  that  too  much  importance 
haa  been  given  to  this  habit.  I  am  fully  prepared  to  say,  from  actual  know- 
ledge of  the  character  of  patients  labouring  under  ducnlemd  hepatitis,  that 
tliero  is  no  great  jirepondcranco  of  inlt;niperat<i  men.  A  super\Tsion  of  tho 
whok*  system  of  diet  among  European  troops,  not  as  regards  commissariat 
suppUos,  which  are  usually  excellent,*  but  as  reganis  tho  cooking  of  these, 
and  the  time  of  mfuila,  the  cnconragement  of  toet^tal  8<jcieties  by  every  ivllow- 
able  means,  and  tho  formation  of  day  and  niglit  guards  differently  clothed,  to 
prevent  tiie  utfects  of  the  great  daily  thenuometriciU  range  of  mmie  Indian 
sti»tions,  are  measures  which  would,  I  am  convinced,  at  once  reduce  the  list 
of  hepatitis. "t 

Verj'  similar  opinions  have  been  expressed  by  MacnamaTQ,:^  and  Norman 
Che  vers  lias  also  pointe<lly  alludetl  to  tliis  suViject.j 

Tlie  food  tJius  supplied  to  tlie  soldier  errs  in  two  ways ;  it  is  too  much  in 
(inantity,  especially  when  the  amount  of  exercise  is  limited.  Macnamani  haa 
calculated  that  each  Kiuopeon  soldier  in  Bengal  consumed  (at  the  time  he 
wnjtr  iu  1855)  76  ounces  of  solid  {i.e.,  water-containing)  food  dady,  so  that 
there  must  have  been  an  exc^jss  of  all  tho  dietetic  principles.  ITien,  in  every 
ease,  there  was  added  to  this  a  very  large  amount  of  condiments  (spices  and 
peppers),  articles  of  diet  which  are  fitted  for  tlio  rice  and  vegoUvble  diet  of  tho 
Hindu,  but  are  particularly  objectionable  for  Europeans.  In  the  Weat  Indies, 
where  the  diet  has  never  been  so  rich  in  condiments,  liver  diseases  have 
always  been  comparatively  infrequent. 

Lately,  some  orders  for  improving  the  cooking  in  Inrlin  have  Iweu  issue<l 
by  Sir  Hugh  Rose  (see  section  on  India),  and  il"  these  are  carried  out,  and  if 
medical  officers  would  thoroughly  investigate  tho  quantity  of  food  taken  by 
Uie  men,  and  compare  it  with  their  work,  and  (txnmine  into  tho  rooking,  it  is 
quite  certain  that  many  cases  of  dysi>cpsia  and  hepatitis  wouM  be  prevented. 

In  cases  not  simply  of  hj^jK-neiuia  and  bilious  congestion,  but  of  abscess, 
it  is  pro)>ablo  that  a  certain  number  are  consecutive  to  dysentery,  and  are 
caused  by  the  absorption  of  ])utrid  matters  from  the  intestine,||  which  are 
arrested  by  the  liver,  and  there  setup  suppuration.  Tliore  is  no  true  pyieniia 
or  indammation  of  tlie  vena  porta?  as  a  nde.  When  caustvl  by  phlebitis  nr 
special  afiection  of  the  voua  i>orlu.',  the  suppuration  is  in  tlie  course  of  the 
Tona  porta;,  or  at  any  rote  commences  there.     The  reason  why  some  cases  of 


*  They  were  so  in  tlic  sttdoDs  of  which  1  had  knowledge,  but,  uufortuiiat«Iy,  this  wts  not 
tnie  for  tho  whnle  nf  IndiA, 

t  "  On  the  Dywiitcry  and  n«patitu  nf  India,"  liy  K.  A-  Purkes.  AHsijitamSiirireon  ft4th 
Regiment,  184'i,  p.  228.  Tbc  tenu  ditiHlviuiI  liepuliUi  wai  odu  enii>liiyp<1  tti  cxpni^  a  joint 
nflectiun  of  ducxlvtml  tiypencmia  and  catarrh  with  hepatic  swelling,  Lut  It  ha»  never  couie  into 
\iw. 

Z  "  Iwlian  Annftln,**  16&5.  Mr  Maoiamani  fonnd  a  mcmt  extracirdinanr  amoant  of  fatty  dr- 
getientiuD  of  tlie  hvcr. 

S  "  Health  of  Knro|>ean  Tnx>j»«  in  India."  ludjan  Auusls.  1858,  p.  lOft ;  it  la  particularly  re- 
cummcwled  that  ihi*  clinpt«r  should  he  carefuUy  penuwd. 

H  It  is,  however,  rvniailutblc  how  many  cams  of  dyB«nter>-  ocoiir  without  pniNlut-iiip  htrpatif 
abaceita  ;  atill  onr  grneral  knnwloilgr  nf  the  ran^yitinri  nr  'li-cflsc  mnkt'-'i  it  lii^'hly  pnilmiilr 
that  dy«ent«ry  act«  in  thin  way.  Ia  it  the  Klougliiii|{  dyseutcty  uliii-S  \h  rnUnM-eil  )>)  lippntif 
ab«c«asr 
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dysentery  caiiso  aljaceaa  and  otliera  do  not,  ia  uncei-taiiu  Tlie  prevention  of 
this  form  of  abscess  is  involved  in  the  prevention  of  dysentery. 

In  other  cases  of  absctisa,  however,  there  is  no  antecedent  dysentery,  but 
there  are  colloctionH  of  pua  or  ftctid  debris  somewhere  ebc,  which  atit  in  the 
same  way.  There  aro^  however,  other  cases  in  which  no  such  causes  have  been 
pointed  oiitj  and  the  genesis  of  absGosa  reiiuuns  quite  obscure.  Much  eifect 
has  been  attributed  tr>  the  influence  of  sudden  changes  of  toraperature ;  to  tlie 
rapid  supervention  of  an  exee^idingl}'  moist  and  comparatively  cold  air  on 
a  hot  HPAson,  whereby  the  profuse  action  of  the  skin  is  suddenly  checked ; 
and  to  the  inliueucu  of  nialario.  But  the  extraordinary  disproportion  of 
cases  of  absccas  in  ditfurent  parts  of  the  world  seems  to  negative  all  these 
surmises. 

One  fact  seems  to  come  out  clearly  from  Mr  "Waring's  obserrations,  viz., 
that  recent  arrivid  in  India  is  favourable  to  the  occurrence  of  abacesB,  and  that 
(all  kinds  of  abscesses  being  put  together)  OU  per  cent,  occur  in  men  under 
three  years*  service.  Ho  length  of  residence,  however,  confers  perfect  im- 
munity. It  would  he  very  important  to  deU^nnine  whether  the  ctfect  of 
recent  arrival  is  marked,  both  in  cases  of  abscess  consecutive  and  anterior  to 
dysentery. 

In  the  absence  of  perfect  knowledge,  great  care  in  preserving  from  chills, 
and  proper  diet,  are  tie  only  preventive  raeosiires  which  can  be  suggestwl  for 
primary  hepatic  abscess. 


lumhiion.     (See  par/e  431). 

Under  this  convenient  term,  a  number  of  cases  are  put  together  which 
eeem  to  be  produced  by  one  or  more  of  the  following  causes : — 

Extermd  Cattsag. — 1.  Direct  ray*  of  the  sun  on  the  head  and  neck.  Adopt 
light  coverings,  covered  with  white  cott^on  ;  permit  a  good  current  of  air  be- 
tween the  head  and  the  covering,  and  use  a  light  muslin  or  cotton  rag,  dippetl 
in  water,  over  the  head  under  the  cap.  %  Heat  in  the  sluide,  combined 
espociiilly  with  atagnant  and  impure  air.  In  houses  (and  men  have  been  at- 
tacked with  insolation  both  in  tents  anil  barracks)  means  can  always  Ihj  taken 
to  move  the  air,  and  thus  to  keep  it  pure,  even  if  it  cannot  be  cooled.  In 
tents,  the  heat  ia  often  exceedingly  groat,  simply  from  the  fact  tlial  there  ia 
not  sufficient  movement  of  air ;  in  the  tropics  a  simple  awning  is  much  better 
than  tents,  and  if  the  awning  is  slo[>ed  a  little,  the  top  of  the  slope  being 
towards  the  north,  the  movement  of  air  will  be  more  rapid  than  if  tlie  canvas 
be  c|uite  flat.  But  in  the  dry  season,  in  the  tropics,  the  men  should  sleep 
in  the  open  air  in  all  iion-nialarioos  di.stricts,  when  thoy  are  on  the  march  or 
in  campaigns. 

Internal  Cmises. — It  is  only  known  that  spirit  drinking,  even  in  modera- 
tion, powerfully  aids  the  external  caUBes  of  insolation  ;  even  wine  and  beer 
probably  hftve  this  effect  Tea  and  coffee,  on  the  other  hand,  probably  lessen 
the  susceptibility. 

A  full  habit  of  body,  or  any  tendency  to  fatty  heart  or  emphysematous  lungs, 
have  been  supjxtsed  flls*>  to  preilispose. 

It  seems  certain  tlmt  nny  embamwament  of  the  pulmonary  circulation  aids 
the  action  of  the  heat,  and  therefore  the  most  perfect  freedom  from  bells  and 
tight  clothfjs  over  tlie  cliest  and  neck  is  easential. 

Crreat  exhaustion  from  fatigue  aids  the  action,  either  from  failure  of  the 
heart's  action  or  want  nf  water.  In  tliis  ease  diflusible  stimuli,  such  na  am- 
monia, tincture  of  red  hivonder,  tincture  of  cardamoms,  A'C,  with  strong  coffee, 
are  the  beat  preventives.     Spirits  should  not  be  given,  utdees  the  exhaustion 
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bo  extreme,  and  tlic  difiiuible  stimula  cannot  be  obtiiiiitid.     A  small  quantity 
ill  hut  wiitor  may  then  be  tried. 

Cold  baths,  and  especially  cold  doucKing  to  the  head  and  spine,  are  meet 
iiscfid  08  preventive  its  well  tis  cimitive  meaaurt!^. 

Phthisis  PulfttonalU. 

It  seems  to  me  higlily  prolmble,  that  in  n*8[H.rt  of  causee,  vre  mvuBt  difl- 
tinguish  between  those  nsnally  rapid  cases  of  jihthisis  which  arise  from  here- 
ditary constitutional  causes,  or  from  the  influence  of  exanlhenmta  (especially 
measles),  or  of  typhoid,  or  other  fevers,  and  wliicli  run  their  course  with  im- 
plication of  eeveral  organs  at  an  early  stage,  and  the  more  chronic  forms  of 
phthisis,  in  which  the  lung  in  adults  is  the  first  seat  of  the  disease,  and  other 
organs  are  secondarily  affectetl.  Probably  several  distinct  difte^wes  arc  con- 
founded under  this  one  term  of  phthiai*,  and  it  is  therefore  not  po&axble  at 
present  to  trace  out  their  precise  origin. 

Taking  oidy  the  common  cas*^  of  subacute  or  chronic  phthisis,  it  has  been 
already  intiniate<l  that  most  European  armies  have  been  found  t4j  furnish  lui 
undue  proportion  of  such  cases. 

A  few  years  ago  much  influence  waa  ascribed  to  food  as  a  cause  of  phthisis  ; 
the  occurrence  of  a  sort  of  d^'spepsia  or  a  forerunnor  (though  this  does  not 
seem  very  common),  and  the  great  effect  of  the  treatment  by  diet  (by  cod- 
liver  oil),  seemed  to  show  ttiat  the  fault  lay  in  some  peculiar  malnutrition, 
which  atfecte*!  the  blood,  and  through  this  the  lungs. 

Prolwibly  there  is  truth  in  this ;  but  of  late  years  the  effects  of  conditions 
which  influence  immediately  the  pulmonary  eircidation  and  the  lungs  them- 
dres  have  attracted  much  attention.  The  effect  of  want  of  exercise  (no  doubt 
■  highly  complex  cause,  acting  on  both  digestion  and  circulation),  and  of 
impure  air,  have  been  found  to  be  very  potent  agencies  in  causing  phthisis, 
and  conversely,  the  conditions  of  prevention  and  treatment  which  have  seemed 
moat  useful  arc  nutritious  food  and  proportionate  great  exercise  in  the  free 
and  open  air.  4S0  important  has  this  last  condition  proved  to  be,  that  it 
would  apjiear  tliat  even  considemble  exposure  to  weather  ia  bettor  than  keep- 
^ing  phthisical  |«itients  in  close  rooms,  provided  there  be  no  bronchitis  or 

ideni-y  to  pneumonia  or  pleurisy. 

The  three  points,  then,  which  are  within  our  control  as  regards  phthisis 
are — arrangement  of  food,  exercise,  and  pure  air. 

The  food  should  contain  a  goo<l  deal  of  the  nitrogenous  and  fatly  prinriplea 
if  phthisis  is  apprehended.  Slilk  has  been  long  celebrated,  and  lately  the 
koumiss  of  Tartary  has  obtained  a  great  reputation  in  Russia  as  an  agent  of  cure. 

Kxercise  is  of  the  greatest  importance,  and  it  would  seem  quite  clear  that 
this  must  be  in  the  open  air.  The  best  climat<»  for  phthisis  are  perhaps  not 
necessarily  the  equable  ones,  but  those  wliich  perudt  the  greatest  number  of 
hours  to  be  passed  out  of  the  house. 

In  the  house  itself,  attention  to  thorough  ventilation,  t'.^.,  to  constant, 
though  imperceptible  movement  of  the  air,  is  the  point  ti>  be  attended  to. 

In  the  case  of  soldiers,  it  must  al^  be  seen  that  no  weights  or  straps 
impede  the  circulation  of  blood  thrxDUgh  the  lungs  and  heart. 

Scurvy. 

The  peculiar  state  of  malnutrition  we  call  scurvy  is  now  known  not  to  be 
the  ooiiMHjuence  of  general  starvation,  though  it  is  doubtless  grwitly  aided  by 
this.  Men  have  iH'en  fed  with  an  amount  of  nitrogenous  and  fatty  food 
sufficient  not  only  to  keep  them  in  condition,  but  to  cause  them  to  gnin 
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weigLt,  and  yol  have  t,'ol  scurvy.  Tho  starcheB  also  have  been  given  in 
quite  sufficient  amount  without  juvvcnting  it.  It  seems,  in(l(>04l,  cUiar  that  it 
is  U)  thn  absence  of  some  of  tho  constibuuntti  of  the  fourth  dietetic  gruup,  thu 
salts,  that  we  must  luok  for  the  caus^'.* 

Facte  soom  to  show  with  certainty  thut  thoro  is  no  deficiency  of  soda  or  of 
iron,  lime,  or  magnesia,  or  of  cliloride  of  b<xliiun,  Nor  is  the  evidence  that 
salts  of  potash  are  deticient  at  all  satisfactory.  Brought  forward  by  Garrod 
as  an  hypothonisj  and  based,  not  on  analyses  of  scorbutic  blood  and  tissues, 
but  on  the  fact  tliat  the  fixxl  wliich  pnnhiccis  scurvy  contains  less  |Kitiish  tliiiu 
tlie  wuU-kiimvn  antiscorbutic  footls,  tliis  hyijothosis  has  been  accepted  far  too 
readily  as  the  true  cause  of  scurvy.  It  luis  not  hoeu  sliown  j'ct  by  onalysi.s 
that  the  food  of  a  scorbutic  patient  has  been  actually  deficient  in  potash,  nor 
havu  analyses  of  the  urine  or  sweat  proved  that  the  untur.il  elimination  of 
potjish  has  been  at  all  alt<;rcd.  Thera[>outic  triid-s  with  :^jilts  of  j^otasli  prove 
that  \HtUiiih  per  se  lias  no  antiscorbutic  [>owor.  Still,  siiui)ly  a.s  a  matter  of 
prt'oaution,  it  may  bo  considered  right  to  incrtywe  the  supply  of  potash. 

L'liHciencj'  of  phosphoric  acid  seems  hardly  likely  to  be  the  amse,  though 
Professor  Morgan  of  Dublin  luw  given  some  re;w(Uis  which  uuiko  it  desinibh* 
this  point  should  be  again  examined,  and  certainly  goo<l  analyses  of  blood  and 
of  excretions  are  skill  ilesirable.  Still,  when  avo  think  of  the  ijuautity  of 
phosphoric  acid  which  must  have  been  sujiptied  in  many  diets  of  meat,  and 
cerealia,  which  yet  flid  not  prevent  scurvyj  it  ft<u;ms  very  unlikely  tliat  tlie 
alwenco  of  the  j)hosphate9  can  have  anything  to  dn  with  it.  Still,  it  is  Iwtter 
to  he  on  the  safe  side,  and  to  sui>ply  phoAphat(;a. 

The  s;iine  may  be  said  of  sulphur.  Considering  the  quantity  of  meat  and 
of  loguminosai  wluch  some  scorbutic  patients  have  taken,  it  is  almost  impos- 
sible that  deficiency  in  sulphur  should  have  l)oen  the  c^vuso. 

By  exclusion,  we  are  le*l  Ui  the  opinion  that  if  tliu  cause  of  scurvy  is  to  bo 
fouml  in  deficiency  of  ftidt*t,  it  nni.st  hi*,  in  tlie  salu  whos*?  aoitls  form  carlMniates 
iu  the  system.  For,  if  we  are  right  in  looking  to  a  delietcncy  in  th<!  foiirth  cla*« 
of  alimentary  principles  as  the  cause  of  scurvy,  and  if  neither  the  nUs<;nce  of 
soda,  potash,  lime,  magnesia,  iron,  sulphur,  or  phos[dioric  acid  can  he  the 
cause  (and  it  is  probable  it  is  not  so),  tht-u  tlie  only  luinerul  ingredients  which 
remain  are  the  combinations  of  alkalic*s  with  those  acids  which  fonn  carbo- 
nates in  the  system,  viz.,  lactic,  citric,  acetic,  tartaric,  and  malic.  That  these 
acids  are  most  impoi-tant  nutritional  agents  no  one  can  doubt.  The  salts  con- 
taining thorn  are  ut  tirst  neutral,  allerwanls  idkaliue,  from  their  conversion 
into  carbonaU'H  ;  they  Lhus  p!ay  ii  duuhlu  i»art,.an*l  moreover,  when  free,  and 
in  tlie  presence  of  albumen  and  cldoriik-  of  sodium,  those  acids  have  pecidinr 
powers  of  precipitatijig  ulbumeii,  or  perhaps  of  setting  free  hydjxfchloric  j\cid.+ 
\Vhatever  may  })e  their  precise  action,  their  value  and  necessity  cannot  be 
doubted.  Without  thern,  in  fact,  one  sees  no  reason  why  there  shotild  nnt 
bo  a  continual  excess  of  acid  in  tho  system.  iu»  iluring  nutrition  a  continuid 
excess  of  acids  (phosphoric,  sidphuric,  uric,  hi]tpuric)  is  prodnceil,  sufticiciit, 
oven  when  the  salts  with  decfjniposahle  acid  are  supplied,  to  render  all  excre- 
tions (urinary,  cutaneous,  intestinal)  aeid.  The  only  modo  of  suppl^-ing  alkali 
to  the  acids  formed  in  tho  body  is  by  the  action  of  the  phosphates,  which  is 


•  For  a  Rood  deal  of  the  evidfiicp  wj>  tn  1S40,  1  Iwft  to  ri'fci'  to  a  niviflw  I  contrihntr<l  nn 
Scurvy  to  tlie  "  Britisli  and  Foret^ni  Meoieo-rhinirgicAl  Reviuw  "  in  IMS.  The  fvidem-e  xiiux- 
tliit  jKiriod  has  added,  I  Ix^lifve,  little  U)  our  knowledK«,  rxcepi  to  hIiow  tlinl  tin'  pn-JiiTvutiri* 
and  eurattvf  mtweni  uf  friwh  meat  in  lnr>;i'  tjumitJtii's,  tind  e^jtviialty  niw  tiu'-iil  i"  Koni-'s  Arctic 
Expoditlouii  ),  will  not  only  jircvciit,  luil  will  cun.-  m  iiny.  Kane  found  the  raw  nu-at  uf  tlie 
vratntii  a  certain  care. 

t  Se«  »  notice  bv  tb*  author  of  Ihi*  ftiiifrulJU'  pmprriy  in  tlie  "  Medical  TiniM  auA  OMette," 
1850.    Mttlntn  aabaeuaeiitlv  directi-d  nttrntioii  t^  thl^  iiolnt. 
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Umiteil.  Tlie  only  manufacture  of  alkali  in  the  V»t^iy  is  the  fonuntion  of  oiii- 
iiioiiiru  Yet  it  is  Hot  soU'ly  llio  ulwcncc  of  alkali  wliicli  producus  sciirvy,  else 
tlio  (libfuso  -woulil  Ix'  jirvvented  or  cured  by  supply  of  carbonate  of  sotla  or 
|H>tiish,  which  is  not  the  citsu. 

Wlion,  in  pursuing  tlio  arpiment,  we  then  inquire  whother  there  is  any 
prttof  of  the  deficiency  of  these  paitioular  acids  and  salts  from  tlie  diotis  which 
cauwi  scurvy,  we  find  the  strontrest  evidence  not  only  tlrnt  this  is  the  case, 
but  that  their  ad<litiou  to  tlie  diet  cures  scurvy  with  gre^l  certainty.  They  will 
not,  of  courw!,  euro  coincident  starvation  arising  from  deficiency  of  food 
generally,  or  the  low  intercurrent  intlammations  which  occur  in  scurvy,  or  the 
occasionally  attendant  purpura,  but  the  true  scorbutic  condition  is  cured  with 
certainty. 

Of  the  tivo  acida,  it  would  appear  unlikely  that  the  lactic  should  be  tile 
most  efficacious.  If  so,  how  is  Lt  that  in  starch  foo<l,  during  Uie  digestion  of 
which  hictic  acid  is  probably  formed  in  large  quantities,  acurvy  slioidd  occur  1 
Is,  in  such  a  case,  an  alknU  necessary  to  injure  the  change  of  the  acid  into  a 
carlwinate  1  How  is  it  that  scurvy  wdl  occur  with  a  milk  diet^  though,  doubt- 
less, milk  is  a  good,  though  not  jwrfcct  jtreser\-ative  ? 

Vinegar  is  an  old  remedy  for  acurvy,  and  acetic  acid  ia  known  to  be  both  a 
preventive  of  (to  some  extent)  and  a  cure  for  scurvy.  Hut  it  has  iUwaya  been 
considered  much  inferior  to  both  citric  and  tartaric  acids.  I\)ssibly,  as  in  the 
ciiBC  of  lactic  acid,  an  alkali  should  be  su{>plied  at  the  same  time  so  as  io  en- 
able the  acid  to  be  more  rapidly  trausforme<L 

Tartaric,  and  especially  citric  acids,  when  combined  with  alkalies,  have 
always  In^n  considei-ed  to  be  the  antiscorbutic  remetliea,  par  eJcceMeucc,  and 
the  evidence  on  this  point  seems  very  complete.* 

Of  malic  acid  little  is  known  as  an  antiscorbutic  agent,  but  it  is  well  worthy 
>f  extended  trials. 

Deficiency  of  fresh  Ycgctables  implies  dcBciency  in  the  salts  of  these  acids, 
and  acurvy  ensues  with  certainty  on  thoir  disuse.  Ita  occurrence  is,  however, 
greatly  aided  by  accessory  c^iuses,  especially  deficiency  in  food  generally,  by 
cold  an<l  wet,  and  mental  and  moral  depression. 

The  preventive  measures  of  scurvy  are,  then,  the  supply  of  the  salts  of 
citric,  tartaric,  acetic,  lactic,  and  malic  acids,  and  of  the  acids  themselvtjs,  and 
perhaps  in  the  order  here  given,  and  by  the  avoidance,  if  it  can  be  dune,  of 
the  other  occasional  causes. 

Experience  seems  to  show  that  the  supply  of  these  acids  in  the  juices  of 
the  fresh  succtUent  vegetables  and  fruits,  especially  the  i)otato,  the  cablmge, 
orange,  lime,  and  grap<i,  w  the  best  form.  Hut  fresh  fmits,  tubers,  roots,  and 
leaves,  are  better  tlian  seeds.  The  leguminotue,  and  many  other  vegetables, 
are  useless. 

Fresh,  and  especially  raw,  meat  is  also  naoful,  ami  this  is  coi\jectured  to 
be  from  its  amount  of  lactic  acid ;  but  tlus  is  uncertain. 

The  dried  vegc^tablcs  arc  also  antiscorbutic^  but  far  le^  so  than  the  fresh  ; 
and  the  experience  of  the  American  War  is  not  so  favourable  i^  them  as  might 
have  been  anticipated.  Do  the  citric  and  other  acids  in  the  dried  vegetidilea 
decompose  by  heat  or  by  keeping  1  It  would  Ixi  very  desirable  to  liuve  this 
question  setUod  by  a  good  chemist.     We  know  that  the  citric  acid  in  lemon 


*  It  io  liwwl  on  a  very  w'xAti  cxpcriciHW,  and  aIiouM  not  he  set  OKiile  hy  tli':'  NtAtvrtK>nt«  ormcrn 
vho  have  •Mil  onir  tbrve  or  four  rAtiw  of  srarrjr  oflrn  eninplicateiU  which  hiip]>on  ii<H  tu  have 
hMiii  h<rtiettt«il  by  Ivinoii  juio.  Th«  pn>(frp«  of  jirevi-iitivt-  iiK'di.iiif  u  «!i>'t'ke<!  I'y  a.*-si'rtinn« 
drawn  from  a  rury  lirDtlrd  exjHrieiiL-e,  vet  uiado  willi  fjv^X  e"iili<Uiiti'.  \Vn  11111*1  riiiM'iiiK'r  Ihnt 
ni&nycaseaoffcw^y  articompUtsited-  iWthetruoNL-urhi)tiocHiiidltioii,  luauitioii.  iindluw  JuthuTi- 
niation  of  VArioua  ongraiu,  lungs,  spleen,  liver,  and  miinclM,  may  Iw  kU  pr«Mnt  al  the  Mint)  tiinn. 


Am 


X  Goodlemminott^omMhe'mmBAlhaffl  €■.), aad il ikmli 
tlMft  tin  wa  take  it 

4.  V1»q^(j<&toloiLdbBl7)dboaldbeiMBdviAtiientio«^ 
n  tlweookbig, 

&,  C^tnle^  tntcatMu  Iwtalia,  lad  w^i^bm  et  polMh,  abooU  W 
Wk.  nd  «m1  m  dmiU  or  «Ueil  lo  the  food.   Potek  sfcodd  be  i 
tke  kMB,  M  tfafln  k  MkkMi  sqr  dinoe  oT  IkeispplrcraadB  Wag 
Hw  cMiitt  node  of  Mmng  tbcM  ailta  wovld  be  le  hers 
ttMOftb  lor  ODA  ttttH  dC  twehre  bmb,  end  to  initniet  ^e  moi  kow  n^octukt 
Ukto|»kM«tk«iiiiiitke«mptariCcrwL    FtaflOdj  tbcj  ai^  ke  laizfid  with 
tk«  seli,  end  iMoed  nmAf  m  mh, 

MilUary  Ophihalmia, 

The  temi  **  milJtnry  oiihUwlmia*'  u  often  applied  perticulidj  lo  that 
eeae  in  which  thn  jMscnliar  gray  gnnnLttiona  form  on  the  pelp^md 
tjvfl.  Boi  M17  WTere  form  of  purulent  ophthalmia  sprea<&g  in  &  regiment 
\m  r/flen  claaaod  under  the  nrae  hea«iing.  Dieeasee  of  the  eree  are  a  source  of 
wry  fvifiMidfrrahUi  ini'ffitirtncy  in  the  army,  and  even  a  casual  visitor  to  the 
ICiryai  VioUfriH  itrw|)itAl  muAt  lie  stnick  by  the  laige  number  of  men  he  will 
m^tftt  wit))  who  hflvo  Mome  affection  of  the  eyea.  A  reference  to  the  Army 
M«t4lif-Al  \U>\ftr\M  will  olno  flhow  wluit  great  attention  is  being  paid  to  thu; 
iio}Mirt»fit  nxihyvcX  tiy  miUtaty  surgeonOf  especially  by  my  oolleagae,  Prof 
Lonj(m'rrri.* 

Kpi'l'tmicH  of  military  ophthalmia  (grey  or  vesicnlar  granulations,  and  rapid 
purulent  oplithiilinm),  Heom  to  have  been  uncommon,  or  perhaps  unknown,  on 
t)ii<  lur^f  MCiilfi  in  thn  ware  of  the  eighteenth  century. 

TliH  (liiu-jMiff,  (18  we  now  ttee  it,  \»  one  of  thu  legacies  which  Napoleon  left  to, 
t}M<  wftrld,  lliif  RyAt«m  of  makinj?  war  with  little  intermistiion,  rapid  moi 
nn'ni«,  ubnn'lfmmfnt  of  thn  good  old  custom  of  winter  quarters,  and  inl 
niixliirc  u\'  rf^girnfntA  frrmi  Hc^voral  nationR,  seem  to  have  given  a  great  spread 
tliM  (liHrAMo,  and  though  the  subaequent  years  of  peace  have  greatly  lessened  it, 
it  hriN  pnivaih^l  iiioiu  or  less  ever  since  in  the  French,  Prussian,  Austrian, 
Itaviirifin,  llanovorinn,  Italian,  Hpaniflh,  Belgian,  Swedish,  and  Ruaaian  armies, 
00  well  AS  in  our  own.     It  has  also  been  evidently  propagated  among  the 


•  OpIithalmoBmiirn  am  nnw  Itutiwl  to  the  ilifferent  statloiu,  and  an  Ophtbalmoscoj^fc  Muitul 
hrw  l>f»<n  ilrnwn  up  )*y  Mr  t^orik'ninn*  for  the  lue  of  army  meHical  officcn.  A£  i^vinft  *  ffood 
Riirvry  nf  niiliUry  oiilithnlmiA  m  the  UrItUh  army,  the  exutHcnt  papiTs  nf  Dr  Pranfc  (Anny 
M<>rli.iil  tL'|Mirt  fnr  iWHi),  antl    Mr   .M«ir»<tfit»  (llvnle')!  AiThi*'e»y,  9*liou)<I  bi?  ali«o  refemyj  to.     A 

IU*uurt,   Vfil.   V.  p.   41M.  IKUA),  on  the  "  ('auneit  aiding  the  Development  of  GranuUtiona  at 
Malta."    A  warm,  nioUt,  tmpuro  almonphere  ia  shown  to  luva  1  great  Influvnoe. 
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civil  popnlation  by  the  anniea,  and  is  one  more  heritage  with  which  glorious 
war  has  oiusut]  tlio  iiutioua, 

III  Si)nw  ('JUW.S,  OS  iu  the  Dnninh  nrmy,  it  has  been  ah-tont  till  manifodtly 
introfluccMl  (in  1851) ;  in  other  in.stjmci^  it  has  been  euppotted  to  origiuato 
apontancoualy  fmm  overcrowding  and  foul  barrack  atinoaplipro,  and  from  dofoc- 
tive  ariiingi^incnU  for  ablution,*  Here,  as  in  so  many  other  cases,  wo  find  that 
the  question  of  t.in>,'iu  liv  uovit^  however  iiujx)rtjnit,  ucod  not  be  mixed  up  with 
that  of  the  necessary  preventive  mcui.sai'et!.  Wliat  is  important  for  ua  ia  to 
know — firsts  that  it  is  contagious,  that  in,  transuniiwiible  ;  and,  fte':ondlf/,  that  if 
not  pnxlucod,  ita  transmisaibility  i3  singularly  aided  by  bad  barraek  accom- 
modation. 

In  the  six  years  ending  December  18G0,  out  of  16,654  soldiers  dischargBd 
the  service  for  disability,  no  leas  than  1393,  or  8*4  per  cent.,  were  ao  for 
diseases  of  the  eyes.  In  1860,  no  less  than  9  per  cent,  (or  one  invalid  iji  every 
11)  were  thus  di8chixi)^d.f  This,  of  course,  includes  all  diseasi^  of  tlie  oyos. 
In  18G1,  about  64  per  cent,  of  the  eye  dise^aes  wore  cases  of  ''ophthalmia," 
b*4  of  irttis,  17'6  of  retina- choroiilal  diseaae,  4'5  of  defective  refraction,  4  of 
traumatic  injury,  an<l  1  '3  of  catiimct  (Frank).  It  is  not  clear  how  many  of  the 
cases  classed  as  "  chrtmic  oijhthalmia"  were  of  the  disiani  termed  military 
ophtlialmia  or  grey  pmnulations,"  but  the  majority  np|Hiar  to  Lave  been  of  this 
chvas  ;  and  Dr  Frank  states  that,  in  1801,  cuses  of  '•  chronic  ophthalmia"  for 
ijivulidiii^  were  furnished  by  no  less  than  lifty  neven  diifereat  regimunte. 

The  mea.^urca  to  be  adopted  if  military  ophtlmhnia  provaiLi — 

1.  Cfood  Vrntilation  awi  Purity  of  the  Air. — In  the  Hanoverian  army, 
'Btromeyer  reduced  the  number  of  ca^a  in  an  extraordinary  degree,  simply 
by  good  ventilation.  The  only  explanation  of  this  must  be  that  the  dried 
particles  of  j>us  and  epithelium,  instead  of  accumulating  in  the  room,  were 
carrieil  away,  and  did  not  lotlge  on  the  eyelids  of  the  healthy  men.  The 
evolution  of  ammonia  from  decomposing  urine  has  been  also  assigned  aa  a 
cause  ;  no  urine  tub  should  be  allowed  in  a  room,  or  if  it  must  be  placed  there, 
a  little  carlwlic  (or  failijig  this,  hydrochloric)  acid  should  be  placed  every  night 
in  the  tub  to  delay  the  decomposition  of  the  uj-cii. 

It  wouhl  appear  likely  that  bad  barrack  air  predispose-s  to  granular  con- 
junctivitis by  producing?  some  peculiar  state  of  the  palpebral  conjunctiva  and 
glands  (Stromoycr  and  Frank),  and  if  a  diseasoil  |M*Ts<in  then  intro<luces  the 
specific  disease,  it  spreads  with  great  rapidity,  or  possibly,  as  ^Ir  Welch's  facta 
seem  to  show,  the  impure  atmosphere  is  the  great  cause,  and  contagion  only 
secondary. 

2.  Careful  Ahlution  Arranrj^-ments. — An  insuflicient  supply  of  water  for 
cleansing  hisins,  and  tho  use  of  the  same  towels,  ore  great  means  of  spreading 
the  disease,  if  it  has  been  introduced.  Whenever  men  use  the  mame  basins 
they  shoiUd  be  taught  to  thoroughly  cleanse  them,  and  it  would  he  well  if  in 
ever)'  military  ablution  rr>om  the  men  were  taught  not  oidy  to  allow  the  dirty 
water  to  run  away,  but  to  rehll  the  basin  ^vith  water,  wliich  the  next  comer 
would  let  off  before  filling  with  &eah  water  for  himself.  If  some  mechanism 
coidd  be  devised  for  this,  it  would  l)e  very  useful.  The  same  towel  is  a  most 
common  cause  of  propagation  ;  or  a  diseased  man  using  always  the  same  towel 
may  reinoculate  himself,  llic  towels  should  be  very  frecpiently  washed  (pro- 
bably every  day),  and  should  be  dried  in  the  open  air,  never  in  the  ablution 
room  or  barrack. 

In  some  cases  special  ablution  arrangements  may  cause  a  good  deal  of  grnnu- 

*  8cc  Dr  Prank's  papen  (Army  M odiod  Report  for  1860.  p.  400)  for  tome  remariu  on  it* 
KponUinMiui  origin. 
t  Fruk.  Arroy  Mwdical  Report  for  IddO.  p.  400. 
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4(i3  ON  THK  PREVRNTION  OF  PIftKASKS  IN  THE  AltMY. 

lar  coTynnctivitis.  In  1842  and  18-i3,  I  witnes8e<l,  in  a  r^jL^mpnt  newly 
landed  in  India  from  England,  a  rery  great  number  of  casoa  of  tliis  kind  ;  the 
supply  of  wator  wna  very  insufficient,  many  men  used  th«  saroe  basins,  which 
were  very  imjMsrfectly  cleaneil ;  the  same  basins  were  usfjd  for  washing,  and 
also  for  dyeing  clothiy* ;  at  that  time  the  men  in  the  cold  niontlis  wore  trou- 
sers of  a  black  tlrill,  and  when  tho  dye  came  oflF  they  were  aticnstomed  tn 
rudely  replacii  it ;  they  themselves  ascribed  the  verj'  prevalent  ophthalmia  to 
the  irrilatiii^  eilbct  of  the  particles  of  the  clyp  left  in  tho  Imsins,  and  getting 
into  the  eyes.  There  were  enonnouR  granulations  on  both  upper  and  lower 
lids,  and  the  diseaao  was  beheved  lo  be  uomuuini cable,  but  whether  the 
affection  was  strictly  to  be  classed  with  the  vesicular  granulations  I  do  not 
know, 

3.  In  some  cases  the  use  of  the  boddiu^  (pillows  and  pillow-cases),  which 
has  been  used  by  men  ^vith  grey  gmn illations,  has  given  tho  disease  to  others, 
and  this  hiis  especially  occurred  on  board  transports.  In  time  of  war,  espe- 
cially, this  should  lifi  looked  to.  If  any  cases  of  ophthalmia  have  occurred  on 
Iward  ship,  all  the  pillows  and  mattresses  should  Im;  wumIumI,  fumigated,  and 
thoroughly  aired  and  bciatcn.  The  tmnsforeace  has  been  in  this  cose  direct, 
particles  of  pus,  &c.  adhering  to  the  pillow  and  mattresses,  and  then  getting 
iuto  the  eyes  uf  the  next  comera. 

4.  Immediately  the  disease  presents  itself,  the  men  should  be  complet<dy 
isolated,  and  allowed  to  have  no  communicatirm  with  tlieir  comrades.  It  has 
iHjen  a  great  question  whether  a  Govcrnnumt  \a  jnstitied  in  sending  aoldiers 
home  to  their  friends,  as  it  has  been  thus  carne<l  into  previously  healthy 
viUoges.  It  woidd  seem  clear  tliat  the  8tute  nmst  bear  it*j  owji  burdens,  and 
provide  means  of  isolation^  and  not  throw  the  risk  on  the  friekds  and  neigh- 
l>ourH  of  the  soldier. 

An  im|>ortnnt  matter  to  romombor  in  connoetion  with  grey  gnmulations, 
is,  that  relapsei*  are  very  frequent :  a  man  once  affected  has  no  safety 
(Warlomont) ;  simple  causes  of  catarrh  and  inHammation  may  then  reinduce 
t!ie  specific  grey  granulations  with  their  contagious  characters  ;  so  lliat  a  man 
who  has  once  liad  the  disease  is  a  source  of  daugCTp  and  should  be  watched. 

Venereal  DUea^ea. 

It  is  convenient  for  our  purpose  to  put  together  all  diseasBS  arLsing  from 
impure  sexual  inter<!ours*»,  whetlier  it  be.  a  siiuple  excoriation  width  has  been 
inoculated  with  the  natural  vaginal  mucus  or  with  leucon'homl  diachargws, 
and  wliich  may  ])rodui:o  some  inguinal  swelling,  and  may  either  get  well  in  a 
few  days  or  last  for  several  days ;  or  whether  it  be  an  intlammation  of  the 
urethra  produced  by  ttpecilic  (or  non-bpecilic  ?  leucorrhttal  ?)  dischiu^je,  or 
whether  it  bo  one  of  the  forms  of  sypliilis  now  diagnose*!  as  being  in  all  pro- 
bability separate  and  special  diseases  having  particular  courses  and  tormina- 
tions.* 

In  the  army  men  enter  the  hospital  from  all  these  causes,  and  from  the 
remoter  effects  of  gonorrhcx-a  or  syphUis,  orcliitis,  gleet,  stricture,  blatlder  and 
kidney  affection  j  or  syphilitic  diseases  of  tho  skin,  bones,  eyes,  and  internal 
organs. 

The  gross  amount  of  inofficiency  is  tolerably  well  known  (see  chapter  oi 
UoME  Service),  but  it  will  ret|uire  a  few  more  years  before  the  several  itemt- 

*  Tbe  singular  attempt  to  ftipie  thcTV  \a  no  true  svpbilitic  poison  canaing  a  certain  and 
rci^Iar  serieA  or  cTolution  of  jliscimM  is  hartUy  likely  to  intmdurv  any  itcnnaiient  confuiH  ~ 
into  tbia  suhJL'ct.     What  Mbould  hnvr  Iwen  dotie^  iroiiM  hnvt*  Itren,  uvt  to  ittMjy  ttic  cxiftt«oc« 
it}^bilis,  1)ul  tu  show  what  la  the  precise  diof^nusia ;  to  do,  in  fact,  fur  thu  veiirreal 
what  has  been  done  for  fvven. 
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of  the  gro89  amount  aro  properly  made  out.  This  ames  ]iarlly  from  an  oeca- 
fiioDol  jgre&i  ililliculty  in  tlio  dingnoais  of  true  infecting  syphilis,  and  partly 
from  a  want  of  uniformity  in  nomt'iiclaturc.* 

The  comparative  amount  of  army  and  civil  wnorual  diseasoe  \a  not  known, 
becaua*;  we  have  no  etatLstica  of  the  civil  amounts  It  is  no  doubt  great.  It 
is  a  qui-etion  whether  a  large  majority  of  the  young  men  of  tlie  \ipper  and 
middle  classes  do  notsuHer  in  youth  from  some  form  of  venereal  diaeaaes.  In 
the  lower  classes  it  is  perlmps  e»jually  cnmmou- 

The  be<iuem'(!8  ore  most  serious ;  neglected  glwt,  stricture,  eecondury  and 
tertiary  Byjtliilis,  are  sail  priees  to  pay  for  an  unlawful  (in  some  cases  a  niomon- 
fcary)  gratitication  j  and  in  the  army  the  State  yearly  suliera  a  large  peeuniary 
loM  frrjm  inefficiency  and  early  invaliding.  In  campaigns  the  incfliciency 
from  this  cause  has  sometimes  been  great  enough  to  alarm  the  generals  in 
command,  and  to  uicrease  cunsiderably  the  labour  and  fiuileringB  of  the  men 
who  are  not  affected. 

In  the  chapter  on  IIome  Service,  the  statistics  of  our  own  and  of  the 
French  army  during  poaco  are  given,  and  here  I  must  refer  oidy  to  the  means 
of  prevention  among  soldiers. 

1.  Crmimeiice. — 'llie  sexual  passion  in  moet  men  is  very  strong.  Provi- 
dence lias,  indee^i,  made  it  strong  enough  to  lead  men  to  defy  all  dangers,  and 
to  risk  all  cou8e<[Ueuces.  It  has  boon  supposed  by  some  that,  iu  early  man- 
hood, continence  is  imposiaible,  or  if  ]>nictiHcd,  is  so  at  the  risk  of  other  habit« 
being  formed,  which  are  more  hui-tl'ul  than  sexual  intercourse,  -with  all  its 
Bub  this  is  surely  an  exaggeration  ;  the  development  of  this  pa.<«ion 
can  be  accelerated  or  deJayed,  excited  or  lowered,  by  various  itieasures,  and 
continence  becomes  not  ordy  possible,  but  easy. 

For  dclaj-ing  the  advtmt  of  sexual  puberty'  and  desire,  two  plans,  in  addition 
to  the  restraints  of  religious  duty,  con  be  suggested — absence  from  exciting 
thoughts  and  temptation,  and  the  systematic  employment  of  muscular  and 
mental  exercise.  The  minds  of  the  yonng  are  often,  but  too  soon,  awakened 
to  such  matters,  and  oT>scene  companions  or  books  hare  lighted  up  in  many 
a  youthful  breast  thai  fiu-tfeit/fr  which  is  more  dangerous  to  many  a  man  than 
the  shaqKist  tire  of  the  battle-Held  would  be.  Among  young  soldiers  this  is 
especially  the  case ;  while,  iu  spite  of  the  exciting  literature  of  the  day,  and  of 
the  looseness  of  some  of  the  older  boys  at  the  public  schools,  or  at  the  univer- 
sities, the  moral  tone  of  the  young  geiitlemen  of  our  day  is  perhaps  better  than 
it  was  some  hiUf  century  ago,  the  conversation  of  the  classes  ft^m  which  the 
soldier  is  drawn  is  still  coarse  and  lewd  as  in  the  middle  ages,  lliere  is  too 
close  a  mixture  of  the  sexes  in  the  English  cottages  for  much  decency,  and  the 
young  rocniit  does  not  often  re^juire  the  tone  of  the  liarmck  to  destroy  his 
moilesty.  In  fact,  it  is  {)(>B6ible  that,  in  good  regiments,  he  will  find  a  liigher 
moral  tone  than  in  the  factory  or  the  harvest  field. 

Wo  must  trust  to  a  higher  cultivation,  and  especially  to  religious  influences, 
to  introduce  among  the  male  youth  of  this  nation,  in  all  its  grades,  a  purer 
moral  tone,  so  that  the  safeguard  of  modesty  and  religious  scruples  may  be 
cultivated,  and  not  destroyed.  In  the  army,  the  example  of  the  ufiicers,  and 
their  exertions  in  this  way,  would  do  great  things,  if  we  could  hope  that  the 
high  moml  tone  which  ha])pily  exists  in  some  cases  could  inspire  all. 

If  exciting  and  lewd  con vc relation  and  thoughts  should  be  discouraged  by 
moral  and  teligious  teaching,  it  is  not  the  less  necessary  to  save  the  young 

*  A  b*d  or  but  \  '  i  are  doca  icreit  lunu ;  bat  nothing  ao  ai<1<4  inve^iti^atbn  wt  preclM 

langVBg*  when  pr'  ;  Iu  fa<.-l,  mlvux-o  is  inipotuible  withnut  it ;  nnil  thin,  it  t-tvtus  in 

me,  buowonaoFtii  u  ^yjiliUoIiigy.     8uch  prngTMstiM  bMfi  Intcly  ma(U<,  liuwcvrr.  in 

divguMU,  that  w«  abitU  duubilew  aotm  have  ■  pcrfvctly  correct  DomeDcUtur*. 
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tompution.  Tbe  joutli  of  tldt  aalioii  an  bow  aoraly  tempted-  In 
streets,  prostitutiota  is  at  erexT  eofner,  and  the  most  degraded  and  dingei 
strumpets  are  allovtnl  to  congrc^^ftte  roiuid  <mr  hairaeks  irithoat  hindrauc& 
Whatifver  mar  be  the  objection  to  police  regolations,  we  have  ?aroly  a  right 
to  demand  that  the  present  system  of  temptation  shall  be  altered.  It  may  not 
be  easy  to  exclu<]t>  lUl  prastitatea,  especiaUy  of  the  better  cUaa  (vrhoee  c&Uing 
is  less  easily  bmught  home  to  them),  from  public  thoroughfares,  bat,  practi- 
cally, open  prof!titiition  can  be  recogniaed  and  made  to  disappear  from  our 
streets.  It  has  been  said  our  police  regulations  are  sufficient  for  thid ;  they 
hare  never  yet  prored  so  ;  and  in  no  Euivpean  country  but  England  is  prosti- 
tution BO  open  and  so  nndiagniaed.* 

Although  in  our  camps  and  garrisons  means  could  easily  be  adopted  to 
prevent  soldiers  being  solicited  by  women,  eren  in  the  Act  passed  in  1864  "f 
(an  Act  of  the  greatest  importance,  as  the  tirst  atep  in  an  efficient  Irginlo- 
tion),  nu  authority  has  been  taken  to  prevent  proatitutes  from  amemhling  in 
public  placed  near  barracks,  or  to  msure  that  the  public-houses  which  tbe 
soldier  fmjnents  are  not  either  brothels  or  connected  with  them.  To  do  so 
woald«  according  to  some,  be  **  an  interference  with  the  libertr  of  the  subject," 
as  if  the  State  does  not,  in  numberleaa  ways,  and  most  prop*'rly,  interfere  with 
the  liberty  of  the  Kiibject  at  every  turn.  It  is  (^uite  time  that  this  m«aningleas 
phrase  should  du«pj>ear,  and  that  men  should  see  that,  in  the  rose  of  venez«al 
dJHWMM,  the  State  most  as  much  protect  its  citizens  aa  from  the  <laugC'r  of 
foo]  water,  or  the  chances  of  gunpowder  explosions,  or  the  risks  of  any  other 
perilous  and  unhealthy  trade.  If  men  want  proetitntea,  they  must  go  and 
seek  theuL  If  a  woman  desires  to  become  a  prostitute,  she  must  know  that 
she  will  not  be  allowed  to  pursue  her  colling  in  the  public  streets  or  in  publio 
places. 

If  young  men  could  thus  escape  an  appeal  to  their  passions,  continences 
would  be  much  more  easy.  There  are  times  when  the  strictest  virtue  may 
well  dread  such  an  appeal  Human  nature  is  but  too  weak,  and  needs  every 
safeguard  it  can  get. 

As  aids  to  continence,  great  physical  and  mental  exertion  are  most  powerfhL 
It  woold  seem  that,  during  great  exercise,  the  nervous  energy  is  expendeil  in 
that  way,  and  erotic  thoughts  and  pro|)ensitie8  are  less  prominent ;  so  alflo 
with  mental  exorcise,  in  perhaps  a  less  degree.  The  establishment  of  athletic 
sports,  gymnasia,  and  comfortable  reading-rooms  in  the  army,  may  be  expected 
to  have  some  influence.  . 

Temperance  is  a  great  aid  to  continence.    In  the  army,  the  intemperate  men 
give  the  greatest  nuinl>er  of  cases  of  syphilis ;  antl   when  a   man  get-s 
alta'jk,  it  is  not  infre^piently  fnutid  that  he  yra^  drunk  at  the  time. 

The  moasurcs  which  promote  continence  are  then — 

(a.)  Tho  cultivation  of  a  r<.'Iigious  feeling,  and  of  pure  thought  and  conver- 
Ration  among  tho  young  s*>]dier8,  by  every  means  in  our  powor. 

{b.)  Removing  t'rom  him  temptation  and  occA-sions  to  sin. 

(c.)  Constant  and  agreeable  employment,  bodUy  and  mentally ;  aa  idlen< 
is  one  great  cau4c  of  debauchery, 

{(I.)  Temperance. 


•  The  elT«Tt  of  tliu  upon  the  virtnotw  female  popnii 
nniloii  M«a  tliH  IthR  vldllieA  anr]  hears  nf  the  idle  nin 


latian  is  Tery  Mtriotm.  Etptv  servant  itt 
Loniloii  M«a  tliH  IthR  vliillieA  anr]  hears  nf  the  iille  mid  luxurious  lives  of  the  wuni<<n  of  tlie 
U'wn,  tifiil  knitwii  thul  iRTntiuiially  rvitiiectAlili!  uiarri.tgv  ends  a  life  of  ric«.  What  n  t4^niptatii)0 
to  nbnixlon  th"  hnr-t  w.irtc  hthI  t!ie  <lruilg<»ry  of  st-mce  for  such  a  career,  nf  which  she  we*  imly 
tlti'  1       '  '  I  jiifi  from  which  tht;  StAte  shouh)  save  her.     She  nhnulil  st'U 

pr'i  -nly.  witli  it«  nstrii-lTntii*  Ami  it*  in«iuvcni«-ni-^-*. 

1    '  I         :  i  ContAsioiLs  Diiieiia«8  nt  cf^rtAln  Naval  luid  Military  Stations. — 
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2.  Marriage. — It  is  yiixy  doubtful  whether  thoae  who  coiideDiu  early  mar- 
rioges  among  tho  working  classes,  on  account  of  improvidence,  arc  right  iu 
thoir  argument.  Probably  the  early  nmrriages  are  the  salvation  of  the  youth 
of  thid  countr)' ;  ami  in  the  presc^nt  condition  of  the  labour  market,  the  beat 
thing  a  working-man  can  do  is,  as  early  aa  possible,  to  make  his  home,  and  to 
secure  himself  both  from  the  temptations  and  ex])enfiea  of  bachelorhood.  In 
the  case  of  tho  soldier  there  is,  for  94  privates  out  of  eveiy  100,  a  condition 
of  enforced  celibacy.  It  seems  difficult  to  uvoid  this,  with  the  prvKeut  coudi- 
tions  of  8t>rvice  j  and  yet,  what  is  tho  inevitable  consequence  of  shutting  out 
from  the  prospect  or  possibility  of  marriage  young  men  of  tlie  st^ildier's  age 
and  eiiuctttion?  it  shoidd  lie  a  matter  of  grave  consideration  for  tho  State 
which  places  men  in  ^uch  a  position.  Jn  most  of  the  other  anuies  of  Kurope 
the  soldier  gervea  for  a  limited  time — three  to  live  years! ;  and  can  look  for- 
ward t<)  a  speedy  rcleaae,  and  to  marriiige  if  he  pleasts.  In  our  8er\'ice  his 
least  period  is  ten  years.  The  present  system  of  rapid  relief  also  renders 
marriage  less  attractive  to  the  soldier  than  it  was,  on  account  of  the  great  ex- 
pense the  removes  put  him  to.  Formerly,  when  he  remained  several  years,  or 
his  whole  sen'ico,  in  one  station,  or  at  neigjibouring  stations,  his  expenses  as  u 
marrifMl  man  were  light ;  now,  he  seldom  stofw  more  than  three  years  at  any 
one  place. 

All  tlmt  tho  State  can  do,  is  to  allow  as  many  men  to  marry  as  possible 
(and  surely  6  per  cent,  is  a  very  small  number),  and  to  make  marriage  a  n>- 
ward,  by  providing  good  quarters,  and  by  ;illuwaneea  to  married  men  when  en 
routfi,  Ueyoni!  this,  it  seems  impossible  to  look  to  marriage  as  ft  preventive 
of  venereal  disease  in  the  army. 

3.  Precautwiis  against  the  Digeaw. — Admitting  that,  in  tho  case  of  a  body 
of  imnwrried  men,  a  certain  amount  of  prostitution  will  go  on,*  something 
may  l>e  done  to  prevent  disease  by  extreme  cleanliness,  instant  ablution,  and 
by  the  use  of  sulphate  of  zinc,  or  similar  lotions  after  connection.  It  may 
seem  an  otfence  against  morality  to  speak  of  such  things  ;  but  we  must  deal 
with  things  as  they  are  ;  and  our  object  now  is  not  Ut  enforce  momlity,  but  to 
prevent  (bsease.  Tho  use  iu  brothels  of  these  measures  appears  to  be  more 
efficacious  than  any  other  plan.  In  some  of  tlte  French  towns  the  use 
of  lotions  and  washing  is  rigorously  enforced,  with  Uie  effect  of  lessening 
disease  considerably. 

4.  Cure  of  the  Disease  in  those  affected  with  it — In  the  case  of  the  soldier 

*  While  saying  this,  and  wliile  dealing  with  what  actitally  exists.  I  do  not,  for  a  mcnucnt, 
ahara  tlie  i>|iii)i(ii)3  of  tliuse  who  look  on  proctitatlon  not  only  aa  a  necessity,  but  as  a  goml— ax 
a  rIbi(>U1  n'^in.-^t  wone  vices,  and  M  a  gnanl  against  attempla  on  married  virtue.  One  fceU 
imttnr-tivi-1y  tliat  such  amunenta,  however  plausible  at  first  sight,  are  untrue.  In  fact,  they  do 
not  bear  inveRtigation.  Develope  the  cane  to  a  geiteral  rule  (aft  Palcy  advised  to  be  done  in  all 
arguments),  and  its  fallacy  is  manifest  The  morv  prostitution  isexteudcd,  tlie  more  ent^nmcli. 
ment  do<*^  It  make  on  inarrUige—  the  safeenanl  of  Uie  Lunuin  race.  In  iu  snialltiKt  degree,  it 
dnr.s  tliiH.  If  extendMl,  prostitution  woidd  begin  to  shake  the  very  structure  of  society— tho 
relations  of  the  »«:iia,  the  improvement  of  both  men  and  women,  and  the  csKve  and  culture  of  the 
uff>'pring,  would  become  endangered.  The  more  it  is  considered,  the  uiore  clearly  will  thu  ter- 
rible comieqaences  of  an  extended  prostitution  come  out.  But  apart  fron  thisgt-iicra)  viow,  the 
effect  on  the  iudividual  man  is  diaaatrous,  even  if  hceticafH.'Arcnurcaldiseaf«.  Association  with 
a  single  woman  is  a  safeguard  againit  exoes*  ;  but  if  the  aiiiMjtite  is  stiinulatt-d  by  cooHtant 
variety,  it  is  inifMisaible  to  avoid  exoeas.  and  its  enfeebling  effects  on  the  Ixxly.  It  in  worse  thtui 
polygamy,  as  sexual  intercoatw  with  different  females  is  mom  varied.  In  polygamy,  also,  it 
IS  well  knou-n  that  our  common  notions  of  a  great  number  of  wives  is  erroneous  ;  a  stop  is  put 
hy  the  exijense  ;  and  tn  the  polygamona  natiuns,  llie  nrnjorily  of  men  have  only  one  wife. 
\Nnifnevrr  station  nr  ricbcii  enable  a  man  to  have  wore,  ho  paj-s  for  his  gratification  by  an  en- 
feebled health,  niid  by  a  degem-rate  offspring. 

It  is  tint  withont  ptiysioh-kgioal  cau^  tli.it  OirEstianlty  bai  Torbiilden  prn^titutinii,  in  tazma 
which  make  us  undorMtJiinI  e\*cn  Iittterll  an  the  writings  of  Terence  or  Jiivunol,  how  wide-apnsd 
and  ilenilly  wm  the  ]>rv>st]tution  or  untiadity,  aitd  how  thft  strmpth  and  wcUbetng  of  moD  were 
being  um^kTminad.     U  there  no  danger  that  wa  may  require  similar  warnings  I 
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who  has  medical  advice  at  hand,  it  seems  of  llie  greatest  importance  to  have 
intitaiit  nieiiical  aid  at  the  tii-st  sign  of  distsisu.  But,  instead  of  this,  tho 
soldior  conceals  Mb  ailment  {m  loiij^  as  po&sildo,  because  he  will  be  sent  to 
hospital,  put  under  stoppages,  &c.  ITiis  is  a  very  b;ul  result  of  our  present 
system,  and  the  sooner  it  is  altered  the  better.  'Vhn  BoldiGir  should  be  en- 
conraged  to  make  immediate  application,  and  he  should  certainly  not  be 
pmiislied  for  a  fault  wliich  his  auperiora  commit  "with  impunity,  and  for 
which  tho  State  is  iu  part  answerable  by  enforcing  celibacy.  Our  object  is  to 
preserve  tho  man's  health  and  services  for  the  State  ;  we  slmll  not  accompUali 
tills  by  i*,aioriug  what  is  a  common  consequence  of  his  conditions  of  seri'ice. 

Heidth  insjwctions  are  made  weekly  by  the  surgeon  or  assiHtaiit-siirgeon.  I 
believe  thest^  inspections,  when  carefully  made,  to  be  of  tlie  greatest  service. 
Some  medical  oiHcora  consider  tliem  derogatory,  and  slur  them  oyer.  1  can 
neither  participate  in,  nor  indeed  understand,  a  feeling  of  this  kind  ;  it  seema 
to  me  a  matter  of  duty,  wliich  should  bo  done  us  conscientiously  as  pussibla 
I  know  fa-om  personal  experience  of  health  inspections  how  many  men  were 
caught  in  an  early  stage  of  syphilis  and  gonorrha-a,  and  the  disease  was  forth- 
with cured,  or  greatly  mitigated.  The  more  tlioroughly  these  health,  inspec- 
tions are  again  made  tho  better. 

It  has  been  also  projwsetl  to  detect  and  cure  the  diseaao  in  prostitutes.  A 
great  outer}'  Ima  been  raised  agaiiwt  this  jaoposid,  which  is  yet  a  matter  of 
precaution  which  the  State  is  surely  bound  to  take.  A  woman  chooses  to 
follow  a  ilan^'orous  traxle — as  dangerous  as  if  slia  fitood  at  the  comer  of  n 
street  exploding  gunpowder.  By  ju'actising  this  trade  she  ought  at  once  to 
bring  herself  utidnr  tlin  law,  and  the  State  niuet  take  what  precautious  it  can 
to  prevent  Jier  doing  miflchiftf.  The  iState  cannot  prevent  prustitxition.  We 
shall  Bee  no  return  t!>  the  ^letn  old  ■Scaiidinaviau  law  which  punishe*!  tho 
prostitute  with  etripis  and  di-ath  ;  hut  it  is  no  more  interference  with  the 
liberty  of  the  subject  to  pr<,'Vt'nt  a  woman  from  propagating  syphilis,  tlian  it 
would  be  ^3  prevent  her  propagating  smallpox. 

Tho  difhculty  is  to  detect  when  she  is  diseased.  Abroad,  an  elaborate 
system  is  in  use  for  this  purpose  ;*  brothels  are  registered,  and  their  inmates 
regularly  examined.  In  this  country  such  a  system  seems  to  many  people 
too  like  a  recognition  of  the  incvitableness  of  prostitution,  and  Ui  a  certain 
extent  a  sanction  of  it.  It  dtx-^  not  present  it^'lf  tt^  mc  in  this  light,  but  as 
a  simple  matter  of  precaution.  A  custom  exists  which  we  cannot  set  aside ; 
let  us  obviate  its  etfects  as  Ixjst  we  may,  while,  at  the  same  time,  by  higher 
culture  and  bettor  reUgious  teaching,  we  endeavour  to  gradually  remove  the 
custom. 

Another  plan  is  followed  at  some  foreign  stations,  and  ia  about  to  bo  trieil 
in  England.  With  a  boldness  which  docs  them  great  credit,  the  Government 
p»iS6*Ni  an  Act  in  the  session  of  1804,  hy  which,  in  the  neighbnurliood  of 
certain  places  (Portsmouth,  Plymouth,  Woolwich,  Chatham,  Sheemesa,  imd 
Aldershot),  prostitutes  who  are  fi>und  disea-wd  may  bt*  taken  to  certiJied 
hoapitrtla,  and  there  detained  till  cured.  Information,  a<;cording  to  a  certain 
forn»,  contained  in  the  second  scIhmIuIo  to  the  Act,  is  laid  befoi-c  a  Justice  of 
the  Peace  that  a  <;ommou  prostitute  has  venereal  disease.  A  notice  in  n  cer- 
tain form  is  then  issui'd  to  the  woman,  either  to  attend  before  the  Justice,  or 
to  go  at  once  with  a  constable  to  a  certified  liospital  for  metlical  examination. 
If  found  (liseased.  she  can  then  Im»  dotjiinod  in  the  hospital  for  twenty-four 
hours,  ami,  under  onlers  fnun  the  Justice,  to  wliom  a  medical  ccrtiJicate  from 

*  Kor  ftti  au-oimt'  i>r  llu'  ^nhotiA  pUttA,  wliii'li  tmvi*  tint,  1  K'lieve,  l>e4-ii  mu\:\\  nlterv«I  ninrr* 
tltil  time.  1  )>t^  lorvl'fptoDrHollAiiJ'stwn  iirt)c!e*oii  rmotitutiou.  in  tliu  "  UhtUh  anil  Foreign 
M«dlo)  CbinupcAl  Review"  far  18A(.  hxhI  lo  Mr  Artitn'd  work.^ 
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the  hcwpitftl  is  traiismitU?d,  for  a  lonj^er  peritxi  Poweff  is  given,  by  clause  17, 
to  eimlilc  t!io  rJualicc  td  enforco  the  order,  and  to  obligo  the  woiuau  to  cuiiiVirm 
to  the  regulations  of  the  liospital,  and  to  wUdn  her  in  it,  if  ehe  wishes  to  lenvo. 

Clause  18  is  an  ijnportant  uug.  It  niiw  thus, — *'  If  any  person,  being  the 
owni^r  or  oocupier  of  any  house,  room,  or  place  within  the  limits  of  any  place 
to  wlii(*h  this  Act  appliea,  or  being  a  manager  or  assistant  in  the  inanagemeul 
thentif,  knowingly  induces  or  auffera  any  commnn  prustituto  having  u  con- 
tagioTis  disease  to  report  or  to  be  in  such  house,  room,  or  jdace  for  the  purpose 
of  prostitution,  I'veiy  such  person  Khali  lie  guilty  of  an  oti'ence  against  this 
Act,  and  on  siinimary  eonviction  thereof  before  a  Justice  of  the  Peace,  ahall 
bo  liable  to  a  i>enalty  not  exceeding  twenty  pounds,  or,  at  the  discretion  of 
the  Justice,  to  be  impri.toned  for  any  term  not  exceeding  six  months,  with  or 
without  hard  labour." 

"  Provided  thai  a  conviction  under  this  enactment  shall  not  exempt  the 
offender  from  any  penal  or  other  consequences  to  which  he  or  fihL>  may  Ik) 
liable  for  keeping  or  being  concerned  in  keeping  a  bawdy-house  or  disonlerly 
house,  or  for  the  nuisance  thereby  occasionetl." 

The  effect  of  this  Act  cannot  yet  be  known,  as  it  has  been  in  actual  opt^ration 
only  during  the  lai^t  kLx  montlis  of  18fJ5.  But  it  is  uuderHkxul  that  some 
good  is  tniceable  to  it  already,  although  from  the  limited  nature  of  the 
powei-s  there  are  greAt  opportunities  for  evasion.  If  it  dous  not  succeed,  it 
ahoidd  only  lead  to  more  complete  legislation.  Without  sanirUouing  or  legalis- 
ing prostitution,  wo  can  yet  suivly  control  a  dangerous  tra^le,  prevent  the 
diifplay  of  rice  in  our  streets,  remove  from  prostitution  sume  of  Uie  glitter 
which  tempts  the  foolish  and  the  unwary  tu  sin,  and  saVe  to  some  extent  the 
unhapiw  girls  wlio  luad  this  life  of  miscalled  joy  from  the  oonsequencos  of 
their  own  weakness  or  misfortune* 


*  ThoM  Mnonn  who  shut  their  cye«  tn  the  enormoiu  protftitution  of  thut  coiintiy,  &s  of  all 
nthfni,  or  tUliik  nothing  ean  1j4>  ilniiu  berauw*  it  is  iniposniblc  t4>  ileal  with  priv«t«  or  "sly" 
prostitutinn.  nnd  with  the  blghvr  ^nii«li:4  of  the  cnlliug,  should  reinriiil>cr  that  wiine  niovinncot 
ID  the  interest  of  the  imluppy  girlH  tlicniMlves  is  necessuiy.  In  the  low  limth^Is  in  Lonilon, 
tb«  systrm  ii*  a  most  cruel  one.  A  girl  1^  nt  tiret  wt:ll  treatra,  tDd  eQcoiiroKt-d  to  fall  into  ilebl 
ti>  her  cniplnyer.  Ah  Hoon  an  she  in  fairly  involved,  ah«  is  a  slave ;  tlierr  in  nn  relief  till  Khe 
cnn  make  no  more  money,  when  she  is  trust  out.  Surety  something  Hlnmhl  be  "Ume  tn  save  her. 
PofiHitily  it  might  he  well  to  try  tJie  jtlan  of  recognijiing  nodebtJ  from  a  girl  to  the  pmcures^  or 
brothel -keeper,  and  to  also  devise  meaiiB  for  at  once  giving  her  the  mean^  of  relense  from  her 
life  if  ohe  aesirca  it.  Alan,  if  such  houses  must  exint  — and  who  ran  venture  to  hope  they  will 
Mi*t  f— they  nmy  at  least  be  made  less  jiiderent,  quieter,  and  safer  from  theft,  and  even  munler. 
At  present,  the  Hystew,  afl  it  exista,  ia  a  gigantic  scandal  tij  f-1iri<itiauity,  and  Jeaunel's  itingidar 
work  bad  liitely  ^honii  how  ciirioui  a  pnmMel  there  in  Ijetwcen  modern  prostitutioo  and  lhn\ 
whirh  dimice^l  the  aplendour,  and  prroapa  ba.<ttened  the  fall,  of  Im))crial  and  Paguu  Rome. 
Eighteen  centuries  after  the  duath  of  Christ,  arv  we  atill  at  snch  m  ]wiDt  ? 
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In  ilensoly  populated  countries  the  disposal  of  the  dend  ia  always  a  queaiion 
of  (litficTilty.  If  the  dea<l  are  burietl,  so  great  at  lost  is  the  accumulation  of 
bodies  tliat  the  whole  country  round  a  great  city  becomes  gradually  a  vast 
cemetery.*  In  somo  soils  the  decompt>sition  of  bodies  is  very  slow,  and  it  is 
many  years  before  the  riak  of  impuritiL^a  passing;  into  air  and  water  is  removed- 
After  death  the  huri«il  body  returns  to  its  elements,  and  gnuhially,  and 
often  by  the  lueaiis  of  othur  forms  of  life  wliich  prey  on  it,  a  large  amount 
of  it  fonnr«  carbcmic  aciil,  ammonia,  sulphuretteil  and  carburetted  hydrogen, 
nitrous  and  nitric  Jiciil,  and  various  more  complex  gaseous  product*!,  many  of 
wliicli  are  vcrj'  ftctid,  but  which,  however,  are  eventually  all  oxidise«l  into  the 
simpler  combination!!.  The  nonvolatile  substances,  the  salts,  become  con- 
stituents of  tile  soil,  jjasa  into  jjhmt*,  or  are  carried  away  in  the  water  fKjrco- 
lating  through  the  grouniJ.  The  hardest  parts,  the  bones,  remain  ui  some 
soils  for  many  centuries,  and  even  for  long  periods  retain  a  portion  of  ihtiir 
animal  constituents. 

If,  insUyid  of  being  buried,  the  body  is  burned,  the  same  process  occurs 
inotv  rajiidly  and  with  dltlerent  combinatiaus ;  carbonic  acid,  carbonic  oxide  (?) 
nitrogen,  or  perhfip-i  combiiiarions  of  nitrogen,  water,  «fec.,  are  given  off,  and 
the  mirioml  uonslitnenls,  and  a  little  carbon,  remain  l>eliin*l. 

A  coninmiMly  must  jdways  dispose  of  its  d«ad  ftithrr  liy  burial  in  land  or 
water,  or  by  burning,  or  chemical  destruction  ©qnivalt-nt  to  burning,  or  by 
eniliidiiiing  and  j)retierving.  AccustonuHl  as  we  are  to  land  burial,  tlioro  is 
something  almost  rPvoUii»g,  at  Krst  sight,  at  the  idea  of  making  the  sea  the 
Hopulclire,  or  of  bunung  the  dead.  Yet  the  eventual  disijersion  of  our  frames 
Ls  the  same  in  all  cji.«mis  ;  and  it  is  probably  a  matter  merely  of  custom  which 
makes  us  think  that  there  is  a  want  of  affection,  or  of  care,  if  the  bodies  of 
the  dpnd  are  not  suifereil  to  rei>ose  in  the  earth  tlmfc  bore  them.  If  we  read 
the  Bible  ariglit — that  our  bodie-s  an:  to  ris*-  agjvin — it  must  l>e  by  a  miracle, 
which,  in  Home  way  iacotnprohensilde  to  us,  will  bind  up  again  the  scattered 
clement*,  and  from  the  four  winds  of  heaven  call  the  di8i>eraed  atoms  to  the 
promised  land. 

*  Nothing,  perhaps,  testifies  mnre  strongly'  to  the  ADttqufty  ami  the  extent  of  the  ancient  cities 
in  Anntolin  than  tlio  vast  Mpnlchnil  remainii.  On  thu  file  of  oM  Dnrtluniut,  the  mother  of 
Troy,  onH  Rtretrhing  from  the  Hellespont  for  two  or  three  m\U\*  into  Ihi*  hillfl,  the  wholo 
country  ix  honey(-onil>ed  with  toniliR.  It  in  the  Ranic  in  the  neinhlKmrhixxl  of  Troy.  The  burial 
of  the  dead,  thnueh  pnirtirtcii  hy  the  most  ancient  natinn«.  wpb  oftervranls  mperpedeil  by  buru- 
ttig,  and  wu  only  AM(i:4i.>t)ucntly  n'ttirned  to.  At,  therefore,  theae  eraveii  represent  only  a  \x)t- 
tlon  of  the  rltimtinii  nf  the  vity,  the  immense  amentblngv  (if  toitib*  n*  the  more  remarkftiile,  and 
it  iH  imiKMNihIe  t4>  nvnul  the  ri)iirlu«ion  thnt  theno  gn*nt  rttJei^  niiibt  hnvt^  nDiiri<>hed  for  perimlR 
far  hmfierthnn  thn<u?  which  have  ela]iaed  since  Lundon  or  PoTia,  fur  axantple,  became  Urge 
rentrei  of  iKipnliiiion. 
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In  rt'iility,  iieithtT  affection  uor  religion  can  be  outraged  by  any  manner  of 
tllHposiLl  1^1'  thr  Ueail  which  is  done  willt  |>ro|>or  solemnity  and  respect  to  the 
eurthly  dwelling-i>lace  of  our  I'riemU.  The  question  should  be  placed  entirely 
ou  BiiniUry  grtmntiu,  and  we  shall  tlieti  juilge  it  riglitly. 

Wluit,  then,  is  the  best  plan  of  disposing  of  the  dead,  so  that  the  living 
may  not  suffer  ? 

It  seems  hanlly  likely  that  the  jiractice  of  emWming  or  mummifying  will 
ever  again  become  common.  Wluit  is  the  use  of  pre^en-ing  fur  a  few  mora 
years  the  remains  which  will  be  an  object  of  indilference  to  future  generations  f 
The  next  logical  step  would  l>e  to  enshrine  these  remains  in  some  way  so  aa  to 
insure  their  preservation,  and  we  should  return  to  the  vast  burial  mounds  of 
Egypt.    The  question  will  lie  between  burial  in  the  land  or  at  sea,  and  burning. 

At  present  the  questiun  is  not  an  urgent  one  ;  but  if  peace  continue,  and  if 
the  pupulatiun  of  iCunipe  increase,  it  will  become  so  in  unoUter  ceutury  or  two. 
Already  in  this  country  wg  have  seen,  in  our  own  time,  a  great  change  ;  the 
objectionable  practice  of  interment  under  and  round  churches  in  towns  has 
been,  given  up,  and  the  population  is  burietl  at  a  distance  &om  their  habihi- 
tions.  For  the  present  that  measure  will  proWbly  suffice,  but  in  a  few  years 
the  questiun  will  tigain  inevitably  present  itself. 

Burying  in  tlie  ground  aj^pears  certaiiily  the  most  insanitary  plan  of  tlio 
three  nu*thuds.  The  air  over  cemeteries  is  constantly  contaminated  (see 
p.  79),  and  water  (which  may  be  used  for  drinking)  is  oiten  highly  impure. 
Hence,  in  the  vicinity  of  gmveyorda  two  dangers  to  t!ie  population  arise,  and 
in  addition,  from  time  to  time,  the  disturbance  of  on  old  graveyard  has  given 
rise  to  disease.  It  is  a  matter  of  notoriety  that  the  vicinity  of  graveyarrls  is 
xmhefilthy.  How  are  these  dangers  to  l>e  avoide<l  ?  The  de»ul  njay  bo  buried 
in  mnrtt  or  U-as  airtight  vatdts;  hero  decay  is  slow;  the  products  form  and 
es<'ft|Hi  slowly,  though  they  must  eventually  escape ;  and  air  and  water  are 
less  contaminated.  But  the  immense  expense  of  such  a  plan  renders  it  im- 
poRsible  to  arlopt  it  for  the  community  generally.  Deep  burying  has  the  ad- 
^  vantage  of  greater  tiltrution,  lH>th  for  air  aiid  water,  than  shallow  biirying, 
and  hence  it  is  a  goixi  rule  to  make  the  grave  as  deep  as  possible,  and  to  allow 
no  more  than  one  Ixxly  in  a  grave.  The  a*lmLxtnrc  of  quicklime  has  been 
advised  ;  it  absorbs  some  carbonic  acid,  and  forms  sulphurct  of  calcium  with 
the  sulphur  and  sulphuretted  hydrogen,  but  this  itself  soon  decomposes,  so 
that  the  expense  of  quicklime  seems  hardly  coramensumte  with  the  result. 
(.'hantfHil  would  absorb  and  oxidise  the  foetid  orgiuiic  matter,  and,  if  sufficiently 
chea]t,  would  he  a  valuable  substance  to  be  hea|>ed  in  graves  ;  but  its  cost 
would  be  pif  tbably  too  great,  nor  docs  it  entirely  hinder  i)Utivfaetion,  and  the 
evolution  of  foul-smelling  substances  (H.  liarker).  If  a  Uxly  has  to  be  kept 
unbimed  for  some  time,  sawdust  and  sulphate  of  zinc,  in  the  i>n>)H>rtion  of  two 
parts  III  one,  baa  lK«en  fountl  }»y  Herbert  iSarkor*  to  lie  the  iMJstexisting;  a  Uiin 
layer  is  put  ove»the  dead  body;  or  sawdust  is  sprinkled  on  the  body,  and 
then  two  or  three  ounces  of  carltolic  acid  tlirown  over  it. 

The  only  means  which  present  themselves,  as  applicable  in  all  cases,  are  the 
deep  burial  ami  tl»e  use  of  plants,  closely  placed  in  the  cemeterj'.  There  is 
no  plan  which  is  more  efficacious  for  the  alisorption  of  the  orgunic  substances, 
and  perhaps  of  the  carbonic  acid,  than  plants,  but  it  woiUd  seem  a  mistake  to 
use  only  the  dark,  slow-growing  evergreens,  'llie  object  should  l)o  to  get 
the  most  rapidly  growing  trees  and  shrubs,  and,  in  fact,  there  is  no  reason, 
except  a  feeling  of  sentiment,  why  we  shotdd  introduce  into  our  cemeteries 
the  gloomy  and  melancholy  cypreas  and  yew. 
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When,  ill  the  course  of  years,  it  becomes  imperative  to  reconsider  this 
question,  and  land  burial  will  have  to  be  modified,  many  arguments  will 
present  themselves  to  maritime  nations  in  favour  of  burying  in  Uie  sea  rather 
than  of  burning.  It  is  true  that  the  impurities  in  burning  can  be  well  diffused 
into  the  atmosphere  at  large,  and  would  not  add  to  it  any  perceptible  impurity. 
But  if  the  burning  is  not  complete,  foetid  organic  matters  are  given  ofF,  which 
hang  cloud-like  in  the  air,  and  may  be  perceptible,  and  even  hurtfuL  As  a 
matter  of  expense,  too,  the  system  of  incremation  would  be  greater  than  the 
burial  at  sea.  In  the  burial  at  sea,  some  of  the  body  would  go  at  once  to 
support  other  forms  of  life,  more  rapidly  than  in  the  case  of  land  burial,  and 
without  the  danger  of  evolution  of  hurtful  products ;  and  in  the  vast  abyss  of 
the  ocean  the  remains  would  rest  until  the  trumpet  shall  sound  which  shall 
order  the  sea  to  give  up  its  dead. 

In  time  of  war,  and  especially  in  the  case  of  beleagured  fortresses,  the  dis- 
posal of  the  dead  becomes  often  a  matter  of  difficulty.  In  that  case  burning 
may  have  to  be  resorted  to.  If  the  bodies  are  buried,  they  should  always  be 
at  as  great  a  distance  as  possible,  and  as  deep  as  they  can  be.  If  procurable, 
charcoal  should  be  thrown  over  them  ;  if  it  cannot  be  obtained,  sawdust  and 
sulphate  of  zinc,  or  carbolic  acid  may  be  employed.  Quicklime  is  also  com- 
monly used,  but  is  less  useful. 
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CHAPTER  XIX. 
INDIVIDUAL  HYGIENIC  MANAGEMENT. 

TniH  suliject  is  an  extremely  lai^o  ono,  and  the  o)>ject  of  this  book  d<X'3  not 
allow  um  to  discuss  it.  It  would  require  a  volume  to  itself.  I  ciin  merely 
ht-re  mjiko  a  few  very  general  remarks.  The  apptiejxtion  of  general  hygieoie 
rules  to  a  particular  case  constitutes  iudiridual  management. 

It  is  impossible  to  make  general  rule^  suflicieutly  elastic,  and  yet  precise 
enough,  to  meet  every  possible  case.  Tt  is  sufficient  if  they  contain  principles 
and  precepts  which  can  be  applied.  While  individual  hygiene  should  be  a 
matt4>r  of  study  to  all  of  us,  it  is  by  no  means  desirable  to  pay  a  consUint  or 
minute  attention  to  one's  own  health.  Such  cato  will  defeat  its  object.  We 
sliould  uidy  exercise  that  reasonable  care,  thought,  and  prudence  which,  in  a 
niatti^r  of  such  moment,  every  one  is  bound  to  take. 

Every  nuui,  for  example,  who  considers  the  subject  boriA  jlde^  is  the  best 
judge  of  the  exact  diet  which  suits  him.  If  he  understands  the  general  prin- 
ciples of  diet,  and  remembers  the  Hippocralic  rule,  that  the  amount  of  food 
and  exercise  must  be  balanceil,  and  that  evil  resulU  from  excess  of  either,  he 
is  hardly  likely  to  go  wrong. 

'*  Temperance  and  exercise"  was  the  old  rule  laid  down,  even  before  liip- 
[)ocnites,*  as  containing  the  easenie  of  health  ;  and  if  we  translate  temperance 
by  ^*  sufficient  food  for  wants,  but  not  for  luxuries,"  we  shall  express  the 
present  doctrine. 

The  nutrition  of  the  body  is  so  effected  by  individual  peculiarities,  that 
there  is  a  considerable  variety  iu  the  kind  of  food  taken  by  dilfen-ut  peru4>ns. 
Tlie  i)ld  rule  fiocms  a  gowl  one,  viz.,  wliilo  confonning  to  the  general  principles 
of  diet,  not  to  encourage  too  great  an  attention  either  to  quantity  or  to  quality, 
but  avoidiiig  what  ex^ieriencti  has  sho\^'n  to  be  manifestly  bad,  either  generally, 
or  for  the  particular  indindual,  to  allow  a  considerable  variety  and  change  in 
amount  from  day  U>  day,  according  to  appetite.t     l^per  and  slow  maatica- 

*  Tt  is  ({nilu  plain  fntni  the  coDt«xt,  that  TTipixvmtM,  by  tt^inpi^raDc*.  meant  sucli  au  anioaot 
nf  focKl  as  « f'ul'i  l>alanre,  an'!  neither  exri't-d  mir  fall  hhort  of  the  excn'iiw.  He  Iiml  n  clear  con- 
ception of  thi*  fit'vt-lnnnicnt  of  mcohanJcal  force  from,  ami  itj  relntion  to,  food.  He  \&yh  down 
nUM  to  ibow  when  the  diet  is  in  exceaa  of  exercsM,  ur  the  exercitie  in  exoetat  of  AieL  In  either 
caM  he  trarvs  ilisrahr. 

i*  OeUiu  carried  tbeplAU  of  Torivty  %n  fnr  as  to  recommend  that  men  ithmild  nometimes  emt 
and  drink  more  tluui  u  prQi>er,  and  Hbonlil  Auiiiftinieii  m't  exceed  ;  and  lA^nl  It^tf-n  hua  a 
ramaric  wbldi  leads  one  to  believe  he  held  a  Kimtlar  opinion  ;  but  there  can  lie  ao  don>it  of  tho 
inuoiTKtnaM  of  ibbi  opinion.  It  han  been  truir  tuud  that  the  fin^t  ffenerot  rule  of  IlipiN-irratea, 
which  preacribea  conlinnal  moderation,  is  much  tni<*r,  nud  tlie  Wivt  uriti'm  on  byi^ifnt*.  ambient 
and  modem,  hare  di.'eidetl  auainst  C«1mui.  BeAidrs  bein^  crToneuuH,  the  ruk>  nU'vUus  o|icn«  a 
door  to  intemiwranoe,  and,  liko  a  hamdess  Mnlence  iu  fiipi«XTute6.  has  brtn  iwf'tte'l  to  Mjrvo 
the  argument  of  gourmamU.  Its  intlucnee  b  felt  even  at  the  prvsent  <Uy.  Thi*  murh  is 
L-erloiu,  that  proliably  3U  per  cent  of  the  jirmins  who  consult  physiciana  owe  tlwir  diaDawui  iu 
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tion  of  the  food  is  nocosaary,  and  it  ia  nxtmordinar}'  how  many  affections  of 
tho  stomach  called  dyspepsiii  arisr  simply  IVoio  i'tiulty  mastication,  from  deti- 
ciunt  teeth,  or  from  swallowing  the  food  too  rapidlj'.  Many  persons  who  ara 
too  thin  aiv  ho  from  th*"ir  own  hahiti ;  tlu^y  cyit  chiefly  me,it.,  and  eat  it  very 
fast ;  they  sUould  eat  alowly,  and  tako  more  hread  and  HtJirchy  suhstances. 
Fat  pcTdous,  ou  tliL'  uther  hand,  by  leaaeuing  the  anumnt  of  starch,  and  talking 
more  cxei-cise,  can  lessen  with  the  greatest  wise  the  umouut  of  fat  to  any 
amount.  (8«e  pagB  141.)  It  must  he  romemheix^il,  however,  timt  then)  is 
a  certain  individiiid  wmformation  in  this  respect ;  some  persons  are  nonnally 
fatter  or  tUijinur  than  others. 

The  exact  amount  of  exercise  ranat  also  he  a  matter  of  in<lividual  decision, 
it  heiug  remi*mlx!red  tliat  great  exercise  in  the  free  air  is  a  imiiUaoiinl  condi- 
tion of  health,  iiinl  that  the  healthiest  itersons  are  those  who  have  most  of  it 
As  a  nile,  pei-sniis  tfike  far  too  little  exercise,  especially  educated  women,  wh(i 
arc  not  oiih;^ed  to  work.* 

Attoi^tion  to  the  skin  is  another  matter  of  (personal  hypione. 

The  skin  must  be  kept  perfectly  clean,  and  well  clothed.  Some  writers, 
indeed,  have  a*ivise<.l  that,  if  food  be  pletitifuJ,  few  cluthes  be  worn;  but  tho 
best  authors  do  not  agree  in  this,  but  recommeud  the  surfaee  to  be  well  pro- 
tected. FoT  cleatdiiiess,  cold  iKithinj;  and  friction  ludd  the  tirst  rank.  The 
effect  of  coM  is  l-o  improve  npjiiirt'iitly  tlur  nut.rilir»n  of  tlic  skin,  so  that  it 
afterwards  acts  more  readily,  and  wlieu  combined  with  friction,  it  Is  curious 
to  see  how  the  VL^vy  colour  and  texture  of  the  skin  maniiestly  improva 

Tlie  pH'eit  of  boat  on  the  skin,  and  especially  the  action  of  tlie  Roman  or 
Turkish  baths,  and  their  actiun  on  he;ilth,  has  certainly  not  yet  been  properly 
worked  out,  in  spite  of  the  numerous  papers  wliicli  have  been  written.  It 
has  nut  been  proved  that  the  strong  action  of  tlic  Turkish  bath  is  more 
healthy  in  fclio  long  nin  Hian  the  application  of  cold  wutor.  As  a  curative 
agent,  it  is  no  doubt  extremely  useful ;  but  as  a  daily  custom,  it  is  yet  sub 
judice.  Certaiidy  it  should  not  be  uaed  without  the  concluding  application 
of  cold  to  the  surface. 

The  care  of  the  bowels  is  another  matter  of  personal  hygiene,  and  is  a 
matter  of  ranch  KTcato  difficulty  than  at  first  sight  appears.  (-oustiiMvtion,  as 
allowing  fotjd  to  remain  even  to  decomposition,  as  leaiUng  to  distension  and 
sacculation  of  the  colon,  and  to  bieniorrhoids,  is  to  be  avoided.  J5ut,  on  the 
other  hand,  the  constant  use  of  jmrgative  medicine  is  destructive  of  digestion 
and  pn^per  absoqttion  ;  and  the  use  of  clysters,  though  less  hurtful  to  the 
stomachy  and  less  objectiormhlo  altogether,  is  by  no  means  dtisirahle.  On  the 
whole,  it  would  seem  that  proper  relief  of  the  boweU  can  be  ?isually  insured 
by  exercise,  and  especially  Iiy  bringing  the  alKlomiual  muscles  into  play,  and 
by  the  use  of  certain  articles  of  diet,  viz.^  pure  water  in  good  fjuantitj'  with 
meals,  the  use  of  bran  bre^d,  honey,  and  such  gently  laxative  food  ;  and  that 
if  these  do  not  answer  well,  it  Ls  better  to  allow  a  certain  amount  of  consti- 
pation than  to  fall  into  thi'  frequent  use  of  purgative  medicines. 

The  regulation  of  the  f»asaiona  must  also  be  left  to  the  indiviilual.  In  these 
days  of  too  early  sexual  life,  no  subject  is  perhaps  more  important  than  thia 
one.  In  how  majiy  ways  are  heiUth  and  vigour  injured  by  the  want  of  control  t 
To  say  nothing  of  the  venereal  diseases,  witli  all  their  conacqucnc&s,  how  much 


ftoinc  way  to  fcK>d,  and  in  many  casca  they  are  perfectly  aware  tbemaelres  of  Ihrir  error  or  had 
batiii,  but,  witb  Uie  aiiiguUr  iuconalBU-iiry  of  human  nature,  cither  concval  it  froiu  thv  man  to 
whom  thoy  are  profeaaing  pertect  upi:>DD««Ji,  or  manage  to  blind  tkenmelveti  to  it«  exii«t«nce. 

*  TontTiare  the  imperfect  d6vclo|inicut  of  the  muscles  of  the  arms  in  larlieit,  aa  iitiown  by  the 
low  eveninf;  dre.vtM,  with  the  wunien  of  the  working;  closara.  Nu  one  can  doiilit  wliich  ia 
lirulthiciit  or  which  i»  iiiont  beaiitlfnl,  until  cxcvm  of  woi^  develop«s  iu  tlie  muKcIva  of  tb« 
laltouring  womau  tlie  too  bard  outliDiw  of  middle  life. 
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evil  results  even  frr>ni  luibridled  erotic  thmights  lUid  the  habits  which  some- 
timofi  follow?  But  the  young  ofton  err  only  from  ifpiomnco^  and  should  be 
taught  that  perfect  health  aud  vigour  are  ouly  possible  when  there  is  perfect 
Buxual  hualth. 

Among  soldiers  the  amount  of  venereal  disease  is  discussed  in  another 
vbaj^^iter.  The  practice  of  uuisturbation  is,  I  believe,  in  our  own  amiy  happily 
unoftmnmn  ;  in  otlior  armies  a  few  pxpn\s«ions  by  autliora  lead  mo  to  think  it 
is  less  uncommon  ;  but  it  is  a  subject  which,  in  spite  of  its  importance,  few 
have  curt-'d  to  look  intt>. 

I'he  amount  f>f  mental  work,  nnt^  the  practice  of  general  good  temjier  and 
cheerfuUiL'&s  and  hope,  are  other  ])oiuts  wliieli  (uch  man  must  himself  control. 
Great  mental  work  can  be  bonie  well  if  hygienic  princi]>U'^  of  diet,  exercise, 
&c.,  be  attended  to.  The  old  authors  paid  great  attention  to  the  rogimen 
of  men  engrossed  in  literary  work,  ami  laid  down  particular  ndes,  iimisling 
especially  on  a  very  careful  and  raodemte  diet,  and  on  exereise.* 

Hope  and  cheerfulness  are  great  aids  to  health,  no  doubt,  from  their  efiect 
on  digestion.  Usually,  too,  tliey  are  cinnbint'd  with  a  quick  and  active  tem- 
perament, and  with  rapid  bodily  movements  aud  love  of  exercise. 

The  ijulividual  aj>plicutiou  of  general  hygienic  rules  will  diHer  according  to 
the  sex  and  ageff  and  the  circumstances  of  the  person.  In  the  case  of  children 
we  have  to  apply  the  general  rules  with  as  much  caution  and  care  as  possible, 
and  we  must  depend  on  external  evidence  to  prove  tlieir  utility.  In  the  case 
of  adults,  individual  exix;rience  mtm  shows  whether  or  not  a  prescribed  rule 
is  or  is  not  beneBcial,  luid  wlmt  modiiicutiou  must  be  made  iu  it.  It  is  not, 
however,  every  grown  person  who  has  the  power  to  modify  or  change  his  con- 
dition. He  may  lie  under  the  inHueuce  of  others  who,  in  fact,  arrange  for 
him  the  cireuniKtanoes  of  hia  life.  But  .still,  iu  no  cjuu*  is  all  self-control  token 
away  ;  the  individual  can  always  influence  the  conditions  of  his  own  health, 
Proliably  even  in  the  case  of  soldiers  he  has  more  power  over  his  own  welfare 
than  other  persons  have. 

Were  the  laws  of  health  and  of  physiology  better  understood,  how  great 
would  be  the  effect !  Let  ns  hope  that  matters  of  such  great  moment  may 
not  always  be  considered  of  leas  importance  than  the  languages  of  extinct 
nations,  or  the  unimportant  facts  of  a  dead  history. 

*  Plutarch,  whoM  rules  on  health  are  exwllent,  and  ohieftjr  taken  fh>m  IllppocrateA,  compans 
the  ovfr-atudioiu  luau  lo  the  camel  fn  the  fable,  who,  refualuK  to  ease  the  ox  in  due  time  of  his 
luad,  WAS  forced  at  last  to  carry  not  only  the  ox's  omi  load^  but  the  ox  hinuelf,  when  be  dietl 
under  his  bunlen. 

t  Galen  was  the  Ant  who  po(Ut«d  out  explicitly  that  hygienic  nilea  mast  be  different  for  in- 
fancy, youth,  manhood,  and  old  Ofn — a  fourfold  div-iffion  which  is  still  tho  best.  Pjthogoras, 
Icci»,  Herodicua,  Hippocratea,  Pulyhua,  Diodea,  Celsna,  and  otbera  who  preceded  Oalen,  appear 
to  have  framed  nile»  chieflv  for  male  adults.  Oalen  lub-dirided  the  inbject  much  more  sy- 
tcmatlcally.  (For  a  good  anort  account  of  the  early  syitema,  »ee  Hackeoiie  on  "  The  History  of 
Health,  and  the  Art  of  Preserving  it,"  1768.) 


CHAPTER  XX. 
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An  accurate  basis  of  facts,  derived  from  a  sufficient  iiinount  of  exiierionc^,  and 
tabuJiiit'd  with  tliu  proi>er  procisioii,  Vws  ut  the  very  fouudutiou  of  hyj^ieiie. 
as  of  all  exatrt  scitmcea.  Amiy  Hurgeons  have  nlrrmly  contributed  imicli  im- 
portant stiitistical  evidt-'iice  as  to  the  amount  and  jireviilence  of  dilleitint 
diseaacs,  and  it  ia  e\'ident  tlmt  no  other  body  of  medical  pnictilioners  pijssess 
such  opportunities  of  ctillecting,  with  accuracy,  facta  of  thia  kind,  both  among 
tlieir  own  nations  and  othera.  Afi  thoy  havu  t^  make  many  atatiaticol  returns, 
it  seema  deairablo  to  make  a  few  brief  remarks  on  some  elementary  [tointa  of 
statistica,  which  are  necessary  to  secure  the  i-equisito  accuracy  in  collecting 
and  arranging  facta.  But  it  is,  of  course,  impoasible  for  mc  to  enter  into  the 
mathematical  consideration  of  tliia  aubject ;  even  were  I  competent,  a  separatei 
tiuitiac  would  be  required  to  do  jufitico  to  it. 


SECTION  I. 

A  FEW  ELEMENTARY  POINTS  CONNECTED  WITH  GENERAL 

STATISTICS. 

I.  The  elements  of  statistical  inquinea  are  indiridnal  facta,  or  so-cjdled 
numerical  rndta,  which  having?  to  he  put  together,  or  chiwawl,  must  have  pre- 
cise, tleliTiite,  and  constant  charactors.  For  example,  if  a  numlwr  of  case^  of 
a  certain  disease  are  to  be  aftseiiihled  in  one  group  with  a  ilolinitc  .si<jnifirj\tion, 
it  is  indisponsable  tlmt  each  of  these  cases  should  he  what  it  purports  to  lio, 
an  unit  not  only  of  a  deliiiite  character,  but  of  the  same  chamctor  aa  the  other 
xuiiU.  In  other  wonlti.  un  accurate  tUagnusis  of  the  disease  is  essential,  or 
statistical  analysis  can  only  produce  error.  If  the  numerical  unite  ore  not 
precise  and  comparable,  it  ia  better  not  to  use  them.  A  great  responsibility 
rests  on  those  who  send  in  inaccurate  statistical  tables  of  diseases  ;  fur  it  must 
he  remembered  that  the  statist  docs  not  attempt  to  determine  if  his  units  are 
correct ;  he  simply  accepts  them,  and  it  is  only  if  the  results  ho  brings  out 
are  different  from  prior  result*  tliat  he  Iwgins  to  suspect  inaccuracy.* 


•  It  18  in  vain  to  coacc«l  tho  fact  that  many  persons  look  at  iAhlva  of  diseasiw  rollefitwl  in- 
dfRcrinnnately  ut  worM  th&n  useleM,  from  erront  lii  dingiioHiH.  Kvtin  hi  ibe  army  rL'tiims, 
vliirh  are  aU  fumiithefl  by  qmliflfd  pmctitioniT*.  ttien*  i»  rraviii  tn  ilonttt  tlir  rni-nrttuw*  of  tho 
CKtlier  tables  Mpectally.  But  It  im  iK-lifvt-d  tli.-it  tin-  uriny  rvtiuiiM  uf  iliMmM^ii  iiri<  imw  ^atfiing 
in  locuncy,  ana  it  cumot  be  too  vtivngly  nn^irU  un  meiLical  u(rii-«ni,  tluit  purfect  aocoracy  in 
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2.  These  items  or  nnmoncjil  uniU  l>eing  famishod  to  the  CAlculator,  are  hy 
him  arranged  into  groups.  That  is  to  say,  he  contomplates  tlio  apimruntly 
homogmiiwuA  unitii  in  another  li^ht,  by  selecting  sonic  chamctcriiitic  ^^-Lich 
ia  not  common  to  all  of  them,  and  so  divides  tliem  into  groups.  To  take 
tho  most  simple  case ;  a  certain  number  of  childrun  ore  born  in  a  year  to  a 
given  population.  The  children  are  the  numerical  units.  They  can  then  Iw 
separated  into  groups  by  the  dividing  character  of  sex ;  and  then  into  other 
groups  by  the  dividing  characttir  of  '*  born  alive,"  or  **  still  bom,"  &c. 

Or,  a  number  of  cases  of  sickness  being  given,  these  numerical  units  (all 
agreeing  in  this  one  point  tlrnt  heollli  is  lust)  are  divided  into  grou])8  by 
diseases,  &c,;  these  groups,  again,  are  divided  into  others  by  the  character  of 
age,  &c.t  and  in  this  way  the  original  large  group  is  analysed,  and  eoparatod 
into  minor  |mrts. 

This  grouj>-buil«lIng  seems  simple^  but  to  properly  group  complex  facts,  so 
as  to  analyse  them,  and  to  bring  out  all  the  possible  inferences,  can  only  bo 
done  by  the  most  subtle  and  logical  minds.  The  dividing  character  must  be 
80  definite  as  to  leave  no  doubt  into  which  group  an  unit  aliall  fall.  This 
rule  ia  of  the  greatest  importance,  and  many  examples  could  be  pointed  out 
of  error  from  inattention  to  it.  Tho  dividing  character  must  be  precise 
enough  to  prevent  the  possibility  of  an  unit  being  in  two  groups  at  the  same 
time.  It  may  bo  useful  to  give  one  or  two  examples  of  erroneous  dividing 
characters,* 


Example  to  ehoic  the  Incorrect  Mode  employed  in  fomxing  the  Otoup9, 


Subject  to  be  investigated  by  numbers^ 
Nature  of  niunerical  units. 
Author  collecting  the  cases, 

Hereditary, 


Esquirol's  dividing 
characters, 


Domestic  troubles, 
Sexual  excesses,  . 
Drinking,  &c,,     . 


=  Causes  of  Insanity. 

—  Insane  persons. 

=  £s<]uirol. 

=      337 

=      278 

=      148 

=      134 


89: 


I 


Objeeti&n. — Dividing  character  ambiguous;  an  insane  case  may  foil  into 
two,  thiee,  or  four  of  the  aliove  groups.  The  only  plan  of  stating  tlio  facts 
is  by  forming  a  number  of  detinite  groups  and  sub-groups,  mutually  exclusive 
of  each  other.     (See  Table,  next  page.) 

Another  very  common  error  is  illustrated  by  Annealey*s  statistics  of  dynon- 
tory  in  India.  He  gives  so  many  cases  as  occurring  in  the  dr}*,  the  wet,  imd 
cold  seasons.  Tlie  dividing  character  is  then  the  season ;  but  tlie  tliroe 
■easons  difior  in  dumtion.  There  is  a  difference  in  time,  and  a  correction 
must  be  ma^le,  as  the  dividing  character  is  not  miiform.  So  also  iji  stating 
tho  numWr  of  case^  of  disease  per  month,  given  by  a  certain  force,  the  divid- 
ing character  is  sliglitly  incornn^t,  as  the  months  are  of  unequal  length.  Many 
otber  examples  will  present  themselves  in  medical  works. 


diigncwu  fa  B  duty  of  the  hi^hert  kind.  It  is  much  lietter  to  have  « laTfiP  heading  of  nndetci'* 
mined  dlaeascfl,  than,  whm  in  doubt,  to  put  a  rase  of  diseane  utidrr  a  heading  to  wliicb  it  has  no 
uoaquivocal  pratensiona. 

*  See  Schweig  in  "  Archlv.  fUr  phys.  HeiUc,"  1&54,  p.  305,  for  several  cxaraplet. 
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Groups  tehicJi  would  be  necessary  to  (jfioe  ant/  vahm  to  Enquhyite  figures. 


Pirat  Group, 


Hereditary. 


Not  heTBditary. 


Second  Group. 


"  Domestic 
troubles. 


No  domestic 
troubles. 


Domestic 
troubles. 


No  domastii; 
troublea 


Third  Group. 


/  Sexual  excesses. 
I  No  Boxual  excesses. 

/'Sexual  excessea. 
V  No  sexuid  excesses. 
/Sexual  oxcesset). 


No  sexual  excesses. 


Sexual  exceseee. 


No  sexual  uxoeases. 


Foarth  Group. 


Drinking. 
No  drinking. 

Drinking. 
No  drinking. 

Drinking. 
No  drinking. 

Drinking. 

No  drinking. 

DriJiking. 
Nfi  drinking. 

Drinking. 
No  driijdng. 

Drinking. 
No  drinking. 

Drinking. 
No  Jriuking- 


Having  decided  on  the  groups,  their  numerical  relations  are  then  expressed 
in  figures,  for  example  : — 

3.  In  order  to  express  the  relation  of  the  smaller  groups  to  the  gross 
number  of  individual  fncts  or  units,  a  constant  lumierical  Htnndanl  must  Ix* 
selected,  else  coinparieon  between  gr(jup8  of  unfiiual  numbers  cajinot  be  made. 
The  standard  imivorsiitly  udctptod  in  medical  sUtistica  is  to  state  this  rela- 
tion as  a  percentage,  in  some  niultijile  of  a  prcentage.  So  much  jwr  cent, 
or  per  1000,  or  j^er  10,000,  is  the  standard.  This  is  got  simply  by  multipl^Tiig 
the  number  of  units  in  tlie  smaller  group  by  100,  and  dividing  by  the  totaj 
niimlxir  of  units.  Tlius,  let  us  say  there  occur  302  cases  of  pneumonia;  thifi 
is  divided  into  two  groups  of  recovered,  or  dieiJ,  say  343  rt'coverieH  and  19 
dt-atha  ;  and  tliyir  relati()n  may  be  expressed  m  one  of  two  ways,  nz.,  either 
by  the  relation  of  the  deaths  to  the  total  number  of  cases,  which  will  be — 


19x100 
362 


5*248  per  cent. 


of  mortality ;  op  by  the  relation  of  the  deaths  to  reooverios,  viz. — 
— S7« —  =  5*54  per  cent 

4,  Having  established  that  in  a  certain  number  of  cases,  divided  into 
groups,  the  number  in  each  group  bears  a  certain  proportion  to  the  whole, 
how  fer  ore  wo  justitied  in  concluding  that  the  same  proportions  will  be 
repeated  in  future  cases  ?  Tliia  will  chieHy  liopend  on  the  numb*?r  of  the  eases. 
If  the  uumlwr  of  cases  from  which  one  proportion  has  Ixvn  t-Jikrn  is  suuill,  w« 
can  have  no  confidence  tliat  the  same  proiw»rtinn  will  Ix-  re|>ejit<xl  in  fnturo 
cases.     If  the  number  is  large,  there  is  a  greater  probability  that  the  pro{x>r 
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tion  in  succeeding  numbers  of  equal  magnitude  will  be  the  same.  Tbe  result 
obtained  even  frond  a  very  large  number  is,  however,  only  an  approximation 
to  the  truth,  and  the  degree  in  which  it  approaches  the  truth  can  bo  obtained 
by  calculation.  The  following  rule  is  given  by  Foisson  for  c^culating  the 
limits  of  error,  or,  in  other  words,  the  degree  of  approximation  to  the  truth : — 

Let  fi  be  the  total  number  of  cases  recorded. 
m  be  the  number  in  one  group, 
n  be  the  number  in  the  other. 

So  that  fn  +  n  =  fu 
The  proportion  of  each  group  to  the  whole  will  be  respectively  —  and  -, 

but  these  proportions  will  vary  within  certain  limits  in  succeeding  instances. 
The  extent  of  variation  will  be  within  the  proportions-represented  by 


rV 


2  .?n.n 
~1^ 


and  ^-2   /!I^ 

It  will  be  obvious  that  the  larger  the  value  of  fi  the  less  will  be  the  value  of 
12   m.n 


j-^— >  and  consequently  the  less  will  bo  the  limits  of  error  in  the  simple 


proportion  — 

An  example  will  show  how  this  rule  is  worked.  The  following  b  given  by 
Gavarret  (Statisque  Mikiicale,  1840,  p.  284)  :— 

Louis,  in  his  work  on  Typhoid  Fever,  endeavours  to  determine  the  eflTect 
of  remedies,  and  gives  140  cases,  with  52  deaths  and  88  recoveries.  What  is 
the  mortality  per  cent,  and  how  near  is  it  to  the  true  proportion  9 

m  =    52  =  nimiber  of  deaths, 
n  =    88  =  number  of  recoveries. 


fi  =  140=  total  number  of  cases. 

i.e.y  37  deaths  in  100  cases,  or  moro  precisely  37,143  deaths  in  100,000  casen. 
How  near  is  this  ratio  to  the  truth  t  The  possible  error  is  as  follows — the 
second  half  of  the  formula,  viz. — 


/'• 

m  . 

n 

N/       m" 

/2. 

(52 

x88 

will  be  

..    /2x  52x88      rt,,--.^^        .^ 
V     (140)^       =0-11650  to  unity. 

(Or  11,550  in  100,000.) 

The  mortality  being  37*143  per  cent,  or  37,143  deaths  in  100,000  wiacs, 
in  these  cases,  it  may  be  in  other  140  cases  either 

37,143 +  11,550  =  48*693  percent, 
or  37,143-11,550  =  25-593 

In  other  words,  in  successive  140  cases  the  mortality  will  range  from  49  |m'i 

2h2 
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cent,  (nearly)  to  2G  per  cput  (nearly),  so  that  Louis'  numbers  are  far  too  fe^ 
to  give  even  an  upproximation  to  the  true  mean. 

5.  There  ix'ing  a  number  of  facts,  each  of  which  can  be  expressod  by  a 
numenwil  vahip,  an  nv«raye  or  mean  number  ia  obtained  by  adding  all  the 
numerical  valutH,  and  dividing  by  the  number  of  facts,* 

In  many  cases  the  method  by  Buccesdive  means  is  very  usefiiL  This  con- 
sists in  taking  the  meau  of  the  mean  numbers  successively  derived  from  a 
constantly  ropeaUi^l  series  of  events  (say  the  mortality  to  a  yiven  popuhitiou 
yearly).  Sujtpusing,  for  example,  the  annual  mortality  in  Ea^^liind  to  be,  in 
successive  yeare,  22,  23,  21,  20,  23,  21,  22,  28,  23,  21,  per  lUOO  living,  the 
successive  means  would  be — 


22  +  23 


22-t-23+2l 


23  +  21+26 


2  3  4 

and  80  on,  imtd  the  num)>cr8  are  so  great  as  to  give  every  time  the  same  result. 
It  is  useful  to  r^culttte  the  succossive  means  in  both  the  direct  and  inverse 
order,  viz.,  from  tirst  U\  last,  and  then  from  loat  to  tirst,  I'.e.,  putting  the  two 
last  together,  then  the  three  last,  &c.,  so  as  to  see  if  the  variation  was  greater 
at  the  end  of  a  aeries  than  at  the  beginning.  The  degree  of  unctrtaiuty  lb 
then  the  moan  variation  between  the  successive  means.t 

A  phm  almost  the  t^ainu  an  this  has  been  used ;  a  certain  number  of  facta 
being  recopled,  the  sum  is  divided  into  two,  three,  or  more  parts,  and  it  is 
then  seen  whether  the  results  drawn  fi-om  these  loj^ter  groups  agree  with  that 
drawn  from  the  larger  gruiip  and  with  each  otlier.  If  there  is  any  great 
difference  of  results,  tli«  numbers  of  tli«  lesser  groups  are  not  sufficient.  In 
the  instance  given  alwve,  the  mean  of  the  ten  years  is  22'9  ;  the  mean  of  the 
tirst  tliree  years  is  22  ;  of  tiie  second  three  years  is  23*33  ;  of  the  third  tliree 
years  is  24  The  term  of  tliree  ywirs  ia  therefore  far  too  short  to  allow  a  aide 
conclusion  to  be  drawn.  The  me:ui  of  five  years  again  is  23,  and  of  eight 
years  is  22*8,  numbers  which  are  much  nearer  each  other  and  the  mean  of  the 
whole  ten  years. 

The  application  of  averages  when  obtained  is  of  great  importance,  but 
theni  IB  one  usual  error.  Tl»u  result**  obtained  from  an  average  (that  is,  from 
tin*  moan  result  tibl-ained  from  a  numbt-r  of  units,  not  one  of  which  perhaps 
is  the  same  a^  the  mean  rvsult,  but  cither  above  or  below  it)  can  never  bo 
applied  to  n  particiilnr  cn.«e.  On  either  side  the  average  there  is  always  a 
range  the  value  of  which  may  l>e  obUtined  by  Poisson's  rule  as  a1>ove,  and  the 
particular  case  may  l>o  at  cither  end  of  the  mnge.  Tlie  use  of  the  average  is 
to  apply  it  to  an  aggregaU*  of  facts,  then  HiipiMjsing  it  be  founded  on  a  suffi- 
cient niimlier  of  cases,  it  wiU  be  exact  But  a  particular  case  can  never  ho 
judged  of  by  the  average. 

6.  In  addition  to  averages,  it  is  always  deairablo  to  note  extreme  values, 
that  is,  the  two  ends  of  the  scale  of  which  the  average  is  the  midille.  To  use 
Dr  Guy's  i>ointcil  expression,  *' averages  are  nimierical  ejcpressions  of  pro- 
babilities ;  extreme  values  are  expresj^ons  of  possibilities. "J  In  taking  too 
great  note  of  mean  tpmntities,  we  may  forget  how  great  a  range  there  may  be 
above  and  below  them,  and  it  is  by  reminding  us  constantly  of  this  that 
Poisson's  rule  is  so  usefuL 


*  Tlie  aritbtiietical  mean  h  used  Is  mwlical  inquiries ;  but  tbere  is,  in  addition,  the  geometrical, 
httmioiiic,  uid  qaotlratii.'  means.  For  an  accouut  of  tbojio,  and  for  many  mle.s,  1  hef^  tu  n-for 
tu  I>r  tiond'ii  tnLn.slnlioii  of  Profcwor  Radicke'n  Kiuuiy,  Npw  SydpTiliain  Sncifly  I'lild.  Tr>l   xt. 

t  Tbe  iiMtaii  «rntr  1.1  l«!it  oliUUtcil  by  takiiig  the  s<|uare  root  of  the  sttm  of  tliv  wiiiarc  of  Ute 
cmtra  ;  but  the  arithmetic  iiM-nn  emir— that  ia,  Ibe  snra  of  the  errors  divided  by  the  number  ol 
inmna    gives  a  tolernbty  cliieo  anjmitteb. 

J  Oyclopfpdia  of  Aimtottiy  aotl  Thyiioloj:)*— Art.  ^tatulkt. 
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7.  Statistical  remilU  are  now  friMiuently  exjiroasod  l»y  grajtliio  ropresenta- 
tionft,  a  cortain  apacu  drawn  to  scale  repitssentin^  a  nuiiilH'r.  The  ini>at 
simpio  plan  is  tliat  of  interaeoting  Iiorizontal  and  vertiwil  Xmns. 

Two  liiu\9,  one  hnriawntal  (axis  oi'  the  abscicsa'),  and  the  othor  vertical  (axis 
of  the  onlinatcit),  form  two  sides  of  a  squan.*,  and  are  tlicn  divided  into  seg- 
mf^nts,  drawn  to  scale — vertical  and  horizontal  lines  are  then  let  fall  on  the 
points  maiked  ;  the  axis  of  the  onlinates  reprt'stiuting,  for  example,  a  certain 
tiino,  and  the  axis  of  the  aTiscieaip  representing  the  number  of  events  occurring 
at  any  time.  A  line  drawn  tlirough  the  points  of  intersection  of  these  two 
(juantities  forms  a  grapliio  n'prejM'ntatiim  of  their  relation  to  each  other,  and 
tlie  surface  thus  cut  can  he  also  measured  and  expressed  in  area  if  required,  or 
tlie  space  can  Iw  plottcxl  out  in  various  ways,  in  coluums,  pyramids,  Hcc.  In 
the  same  way  circles  cutting  radii  at  distances  from  the  centre  drawn  to  scale 
are  very  uaeftd  ;  the  circlee  marking  time  (in  the  example  chosen),  and  tlie  radii 
events,  or  the  reverse.  In  the  Registrar- General's  rejwrts  on  cholera,*  and  in 
many  of  the  works  on  the  ariuy,  these  plans  are  eniployetL  Such  graphic 
representations  are  most  useful,  and  alhtw  the  mind  to  seize  more  easily  than 
hy  rows  of  tigures  the  connection  between  two  ctmditions  or  events.  It  is 
possible  to  construct  tables  showing  the  relation  of  three  variable  quantities, 
but  this  is  seldom  required  in  medical  atatistics. 


Generally  speaking,  it  may  be  aaitl  that  the  amounts  of  sickneits  and  mor- 
tality in  ditTerent  Iwilies  of  n»fn,  or  in  the  same  body  of  men  at  successive 
periods,  show  such  wide  variations  that  the  mean  error  is  always  very  great, 
and  it  re*juires  a  very  largo  numl)er  of  cases,  tind  an  extended  period,  to  deduce 
a  probable  true  mean.  For  this  nta84)u  it  is  necessary  to  be  cautious  in  ap{H>r- 
tioning  blame  or  credit  to  persons,  or  to  special  modes  of  treatment,  unless 
the  numbers  are  very  large  and  accordant  The  circumstances  influencing  the 
niault  are,  in  fact,  very  numerous,  and  the  proper  estimation  of  a  numerical 
result  is  oidy  possible  when  it  is  considered  in  reference  to  the  circimiatauces 
under  which  it  occurs. 

Tlie  mrist  important  statistical  inquiries  applied  to  health  are — 

1.  Birtlis  to  Population, — To  obtain  all  these  elementary  facts,  an  accurate 
census  and  proper  registration  are  re^piired.  It  is  only  witliin  the  last  few 
years  that  the  most  civilised  nations  have  commenced  tJiesu  intjuiries. 

2.  Hehttice  Number  of  Live  and  StitUBorn^  of  I^vminre  and  Full-Orvtvn 
Ohilflrcn, 

3.  Numher  of  Children  Dying  in  ike  Find  Fwir,  leith  Suh-Groupit  of  Sejp^ 
and  Mo)itfi4. — There  are  t^vo  great  periods  of  mortality  in  the  first  year,  \iz,, 
in  the  iirst  week,  and  at  the  time  nf  weaning,  about  the  seventh  montk 

4.  Amount  of  Sickucit  io  Popufation. 
(a.)  Numl)er  constantly  sick,  grouped  according  to  sex,  age,  occupa- 

tiun,  and  diseases. 
(&.)  Average  duiution  of  sickuees,  &c. 
fi.  Amount  of  Yi^nrhj  Mortnlity  in  n  Popnlniiort,  or  Dmihs  io  Population. 
— The  deaths  are  generally  expressed  as  so  many  deaths  to  1000  or  10,000 
living ;  but  tin*  deaths  can  bo  calculatod  in  relation  not  only  to  the  number 
living  at  the  end  of  the  time,  but  to  that  number  piujf  a  certain  atblilion  to 
lie  made  on  account  of  those  jHirwins  who  lived  during  part  of  the  time,  but 
die*!  liefore  its  close.  But  the  ditferenco  is  not  material.  Omupei!  acconling 
to  sex,  age,  &c 


•  8m  aIm  a  pa[wr  hy  Dr  DomcnicbetH  in  the 

liiftUtutv,"  publubeU  ISfU. 
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6.  Mean  Aije  at  Ikfiih  of  a  Pop^niion  w  the  Sttm  of  the  Ag€4  at  DMih^ 
dividM  hy  the  De^iihu.—'Vha  mean  age  at  death  exprBSses,  of  cuurso,  the  ox- 
poclation  of  lif«  at  birth,  or  the  moan  lifetime.  It  \»  no  very  good  teat  of  the 
hcAlth  of  a  [H-'oplo,  as  a  grtjat  infant  mortality  may  reduce  the  age,  though  the 
htMiIth  of  the  adults  may  l>o  extremely  good. 

7.  Mmn  Dumtion  of  Life  (vie  inoyenne). — Thifl  is  the  expectation  of  lifo 
at  birth  ;  nt  any  other  o^e  than  birth,  it  is  the  expectation  of  life  at  that  agB 
(as  taken  from  a  Ufo  table)  added  to  the  age.  It  is  no  good  teat  of  aatiitazy 
condition  or  licalih. 

8.  Prohahh  Duration  of  Life  (ine  prohable;  probable  lifetime)  is  the 
lit  wliioh  a  given  numt^or  of  chUdron  born  into  the  world  at  the  same  tinM 
will  Ix!  WMluced  one-lialf.     (See  t^iTilc,  p.  401.) 

9.  JCri>netatirm  ttf  Lff't  or  Mean  Fuinre  or  After  Lifetime. — Thia  \&  the 
true  test  of  the  health  of  a  i>ooj)Iu.  It  is  tbe  avrnif^c  length  of  time  a  porson 
of  any  age  may  bo  expected  to  live  ;  and  in  orvl^^r  to  construct  it,  we  must 
know  the  number  of  tho  living,  their  agiis,  the  number  of  ileathM  aud  tlie  age^f 
and  tho  other  changes  in  the  p^puhition  cuusoil  by  Ijirtlis,  emigration,  imini- 
gmtion,  &c.*  It  does  not,  of  course,  follow  that  any  particular  person  will 
live  the  time  given  in  such  a  table;  he  may  die  b«*fore  or  after  the  period,  bat 
taking  a  large  number  of  cases,  the  average  is  then  found  to  apply,  Lif^ 
tables  sliow  at  a  glance  the  expectation  of  life  at  any  age,  and  a  part  of  Dr 
Farr's  now  liie-table  for  En^Liud  is  ^iven  farther  on. 

It  maybe  useful  to  subjoin  a  few  tables  fop  comi»ari«ou  ^vith army  statiatics, 
or  >vith  the  vital  statistics  of  tho  nations  among  whom  the  army  is  serving,  if 
thoy  can  be  procured. 

Ratio  rotwtantli/  SieJc  and  Mortality  among  the  general  Male  Populatiofi 

in  Kufjlaiul  and  Wahji. 

(Tliii  anil  the  folluwiog  t«ble  axe  oseful  for  compariaoD  with  the  illnotui  of  Boldl««). 


ar<. 

Namber  jwr  rent,  cod- 
stantl^r  nick. 

Mortality  per  cent. 

of  the  whole  popula- 

tian-~«trk  aiid  well. 

{ Ntiisou. ) 

16  to  20 
21   „  25 
26  „  30 
31  „  35 
36  ,.  40 
41  „  45 
46  ,»  50 
51  „  55 
56  „  60 
61  „  65 
66  „  70 
71  „  75 
76  „  80 

1-5938 
1-6469  1 
1-7335  / 
1-7785  i 
2-0611  f 
2-5852  1 
3-3048  / 
4-4675  » 
6-3025  / 
10  5736 
21-4000 
35-39G0 
501088  J 

•730 
•974 

1-110 

1-452 

2'S54 

4-259 

9097 

Aa  a  rule,  it  appoare  that  for  every  death  in  England  there  are  two  persons 
constantly  sick.  Then,  among  tho  whole  population  there  are,  we  will  eay, 
22  dentlis  yt^rly  per  1 000.  Then  there  will  bo  44  persons  per  1 000  constantly 
sick. 

•  Thu  early  life-tahlcn  were  very  Imperfect  HallryS  table  ("  Philoaonhical  Traiuaettoni  "\ 
was  the  earliest,  and  wu  framctl  on  the  tablm  nf  the  ileathn  iu  BmUn  daring  Atv  yean  only 
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WefiJe^per  Annum  Lotd  hy  SirJcn^^  hy  Mt'mJjers  of  Frttiitfly  Soeiefies/rom 
Ttceiiiy  to  Seventy  Tears  of  A(fe  (Nei.mm). 


Age. 

Avenice  Sickocu  per  Annmo  to  each  Penoa  in  Weelu  or  DedBuU  of  t.  Week. 

Rnml  District. 

Town  DUtrict. 

City  DiBtriel. 

Tbo  Three  DiitricU 
C4>uil  lined. 

20 
25 

30 
35 
40 

50 
60 
70 

•8387 

•8630 

•8753 

•8991 

10677 

1-5896 

3-8531 

U-1949 

•8504 

•8649 

•8794 

1-OlM 

1-2669 

2-5559 

4 -9 132 

15-4995 

•6659 
•9650 
1-1059 
1-2372 
1-4663 
2-3831 
4-4973 
9-9010 

•8398 
•8744 
•9107 

•9H36 

MSOft 

1-9603 

4-1657 

140391 

The  average  yearly  amount  of  sicknegs  givon  in  the  earlier  tahlea  of  friendly 
aocit'tioa  (viz.,  in  the  Highland  Society's  and  in  Mr  Ansell's  tahlos)  is  less 
than  this,  and  is,  in  fact,  too  low.  Owing  to  this  error,  iilniost  nil  thi3  earlitT 
fricmily  societiea  have  broken  down.  The  a(rtiial  sickness  has  been  more  than 
80  i>er  cent,  above  that  calculated  on  by  the  earlier  w)cietie«. 

It  nnist  be  remoinlwrod,  when  comparinj^  this  sicknoss  with  that  of  soldiers, 
that  munibers  of  fnondly  societioa  are  generally  well-condircted,  sober,  well- 
tU'do  men,  and  do  not  re^iort  sick  for  trifling  ailments,  as  soldiers  da 
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MOHTALITY  PBB  1000  LmNO  I'BR  AnNUM. 

England  and  TFo/w. 


Hales.      Femoln). 
Per  UKK). 

2315      21-68 


BothS«xe8. 
Per  1000. 

22-36 


HalM.  FenulM. 

1  in  43-76     1  in  46  33 


Average  of  21  years  ) 
ending  1S5K,  j 

For  103  deaths  of  males,  there  are  100  of  femalea. 

Taking  lK>t)i  sexca,  and  the  average  of  22  years  ending  will)  1899,  there 
is  1  death  to  45  living. 

In  J  859  it  was  1  in  46 
„  1860,     „      1  in  46-85 

1860  was  one  of  the  healthiest  years  ever  known  in  England. 
The  mortality  in  the  healthiest  districts  i.s  from  15  to  17  per  1000  living. 
„  „         unliealthiet»t     „  „     26  to  30      ,,  „ 

Scotland. 
The  anniial  death-rate  in  Scotland  is  less  than  in  England,  being  21  per 

(1687-1601),  ftA  git-en  hy  Conpar  NnnmAnn  ;  kh  tlip  nnnil»eni  nf  the  living  were  not  aocurnt^rly 
known,  the  calcnlatioD  ww  very  incorrect  In  1740,  Deparcieux  nubllflhwl  a  better  Ufe-taMa  ; 
moil  suhseanently,  Smart  cinstnictcd  &  table  fmm  the  London  bills  of  mortality,  whidi  wu 
piibUshcil  by  Simpson  in  1752  :  in  Genuaiiy,  SiiAflmilch  ooutracted  a  similar  table  in  1701. 
Both  lhe«e  were  nsflrfw.  In  1771,  Price  piiblishc<1  his  work  "On  Bereriionary  PaynientH,"  in 
which  were  mntainpil  the  i*lt?lirated  Northsinpton  l;ible«.  In  France,  DiiTillarn  noon  after 
cfpnrtnictcfl  liiitilur  uUIm.  Other  talilen  hare  l>e«n  publiJihwl  by  Leouanli  (for  Saxony), 
Qnelulet  (fnr  Bolgiuni),  Hcnschling,  kc,  all  of  which  arc  more  or  leu  iiiaunirate.  Id  EDgUnd^ 
Uie  Cariisl4*  tables  worv  prepaml  mme  time  aftj>r  tbe  NoKbatnnton,  but  referred,  1  believe,  to 
a  period  little  Utcr  than  the  former  tableH ;  more  rooeutly,  tableN  wore  drawn  np  by  FinUiann 
aoil  MnrRan,  ami  in  1854  an  excellent  life-table,  drawn  up  by  Dr  Farr,  wa*  published  in  tbe 
Ri'KiNtrnr-(U'rierftrB  Report.  A  new  life-table,  bascl  on  the  rcnsns  of  1861,  ha*<  just  l»een  pre- 
iiartnl  by  Dr  Farr.  Tlie  tme  principleft  of  constmrtion  are  laid  down  by  Dr  Farr  in  hi»  pdpcr 
in  the  '*  Pbiloaophicul  Tranurtions*'  (18S9). 
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1000  (both  sexeft).     This  is  chiefly  from  the  salabrity  of  the  ruial  districts,  as 
the  mortality  of  the  large  towns — Glasgow,  Leith,  &c. — is  very  high. 


Mean  of  5  years,  1855-9, 
Mean  of  16  years, 
In  1859,      . 
In  1860,    '. 
In  1860-62, 


France. 

Both  Sexes. 
Per  1000. 
24-58 
23-97 
2670 
21-39 
22- 


1  in  40*68 
lin42. 
1  in  37-45. 
1  in  46-7. 
1  in  46-45, 


(These  variations  prohaUy  arise  hora.  an  imperfect  registration.) 

In  Paris*  the  mortality  in  the  years  1845-1849  was  31-2  per  1000. 

1850-1854  „  28-6   „ 


1855-1859  „  28 


1860-1863 
Prussia, 


25 


Both  sexes, 


26-58  per  1000,  or  1  in  38. 


Austria. 


29-95  per  1000,  or  1  in  33. 


Norway. 


17-9    per  1000,  or  1  in  55-6.. 


Sweden, 


20-4    per  1000,  or  1  in  4894. 


Russia. 


„  .        .        •         35-90  per  1000,  or  1  in  28. 

In  Central  Europe,  1  person  dies  annually  in  36  of  the  population. 


Mortality  per  cent,  per  annum  {according  to  Ages  arid  Sexes)  in  England 
and  Wales.    Mean  of  10  Years,  1845-54. 


Age. 

Malea. 

F<tmales. 

Per  cent. 

Per  cent. 

Oto    4, 

7-356 

6-343 

5„    9, 

•916 

'895 

10  „  14, 

•523 

•546 

15  „  24, 

•833 

•863 

25  „  34, 

1016 

1-083 

35  „  44, 

1-309 

1293 

45„54,       . 

1-895 

1-617 

65  „  64, 

3-226 

2-855 

65  „  74, 

6-755 

6-104 

75  „  84, 

14-991 

13C52 

85  „  94,       . 

30-294 

28-076 

96  and  upwards. 

45-219 

45-226 

•  Joonial  de  U  Soc.  de  Stat,  de  Paris,  1865,  p.  47. 


STATISTICAL  TABLB3. 


489 


Healthy  Districis 

in  England,  Mortality  per  cent,  (1849-1853). 

Age. 

Peraons. 

Males. 

Females. 

Allagea, 

1-753 

1-772 

1-733 

Under  5,  . 

4036 

4-348 

3-720 

5.  . 

■688 

•674 

•702 

10.   . 

•431 

-384 

-     -480 

15,   . 

•728 

•691 

•766 

25,  . 

•857 

•818 

-894 

35,  . 

•964 

•928 

•998 

45,  . 

1-232 

1-273 

1-192 

65,  . 

2-228 

2-294 

2-162 

66,  . 

5-228 

6-486 

4-992 

75,  . 

12-304 

12-817 

11-866 

86,  , 

27-399 

28-350 

26-711 

95  and  upwards. 

42-813 

40000 

45000 

Average  Expectation  of  Life  (Mean  After4ifetime)  in  the  whole  Poptdation, 

At  the  age  noted  in  the  Table,  a  person  has  the  average  chance  of  living 
the  number  of  years  opposite  the  &g&. 


Enolaitd.* 

NETHBaLAJTOB.t 

SWIDEH.t 

Fbanob. 

Age. 

Males. 

Females. 

Males. 

Females. 

Bfales. 

Females. 

1850-1869. 

1850-1859. 

1841-1853. 

1841-1853. 

185&-1859. 

0 

39-91 

41-85 

34-12 

36-43 

41-28 

42-04 

1 

46-65 

47-31 

45-67 

45-27 

48-29 

47-36 

2 

48-83 

49-40 

47-54 

48-12 

49-27 

49-38 

3 

49-61 

50-20 

48-59 

4916 

49-68 

50-25 

4 

49-81 

50-43 

48-82 

49-39 

49-68 

60-66 

6 

49-71 

50-33 

48-68 

49-23 

49-4 

60-53 

49-6 

10 

4705 

47-67 

45-91 

46-51 

46-48 

47-86 

... 

20 

39-48 

40-29 

38-26 

3917 

38-55 

40-65 

39-2 

30 

32-76 

33-81 

31-75 

32-40 

31-22 

3406 

... 

40 

26-06 

27-34 

24-96 

26-36 

24-33 

27-50 

2510 

50 

19-54 

20-75 

18-46 

19-73 

18-02 

20-84 

... 

60 

13-53 

14-34 

12-78 

13-31 

12-31 

14-49 

12-7 

70 

8-45 

902 

7-91 

8-07 

7-40 

9-12 

80 

4-93 

5r26 

4-36 

4-47 

3-88 

5-34 

90 

2-84 

3-01 

2-36 

2-67 

2-42 

309 

95 

2-17 

2-29 

2-51 

2-62 

2-00 

2-38 

100 

1-68 

1-76 

1-00 

1-00 

... 

1-86 

... 

After  the  first  year  the  chances  of  living  increase  up  to  the  fourth  year ; 
the  fifth  year  is  nearly  as  good,  and  then  the  chances  of  Ufe  lessen,  but  at  first 


*  Abridged  &om  Dr  Fan's  life  Tables,  constructed  from  census  of  1861,  and  published  in  1864. 
t  Copied  from  Hendrik's  paper  in  the  "  Statistical  Journal/'  December  18^    The  numbers 
given  by  Waigentin  for  Sweden,  and  Kerschoom  for  Holland,  are  slightly  different. 
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slowly,  nnd  then  more  rapidly-  From  five  to  forty  yoara  of  ago  tho  exp( 
limj  nf  life  Io8S«u8  in  th«  ratio  of  from  2J  to  3}  or  3J  years  for  each  quin- 
fpicnnial  jieriocl.  It  inny  ]m  ust^fiil  to  givo  a  table  frura  Farr,  to  show  the 
oxjjoctation  of  lifo  in  the  ruost  healthy  digtricta  in  England.  The  mean  age 
at  death  is  seen  from  this  table.  Of  the  whole  pojiuliitiou  in  those  districts, 
it  is  48-56  yoars  for  males,  aud  49*45  yeara  for  fcinalea.  Tho  mean  ogo  at 
death  of  those  malos  who  live  5  years  is  54*39  yoars,  &c. 

Healthy  DistricU  (England)  Life-TahU  {Farr,  1869). 


Ag« 
(or  Paat- life- 
time). 

Malm. 

Mean  Aftor-Iife- 
time  of  Mules 
of  the  Age  x. 

Mean  Age  at 
Death  of  Malea 
actually  living 

at  tlie  Ago  X. 

Mean  After-life- 

tirae  of  Females 

oTtfaeAgez. 

Mean  Ajnat 

Death  of  Pemale* 

actually  living 

at  the  Age  cc. 

0 

48-56 

48-50 

49-45 

49-45 

5 

64*39 

59-39 

63-93 

58-93 

10 

61-28 

61-28 

60-88 

60*88 

15 

47-20 

62-20 

47-04 

6204 

20 

43-40 

63*40 

43-50 

6350 

25 

39-93 

64*93 

40-18 

65*18 

30 

36-45 

66*45 

36-35 

66*85 

35 

32*90 

67-90 

33-46 

68-46 

40 

29*29 

69*29 

30-00 

70-00 

45 

25-65 

70-65 

26-46 

71-46 

50 

22*03 

72-03 

22*87 

72*87 

55 

18-49 

73*49 

19-24 

74-24 

60 

15  06 

75-06 

15-69 

75-69 

C5 

1200 

77  00 

12-58 

77-58 

70 

9-37 

79-37 

9-85 

79*85 

76 

715 

82-15 

7-52 

8252 

80 

5-37 

85*37 

5*64 

85*64 

85 

401 

89-01 

419 

89*19 

90 

2-99 

92-99 

3-11 

03*11 

95 

2*25 

97-26 

2*32 

97*32 

100 

1*69 

101*69 

175 

101*75 

In  tho  healthy  tli.stricU  in  England  the  half  of  100,000  children  are  dead 
between  the  58th  and  59t)i  year,  so  that  tho  probable  duration  of  lift"  in  such 
districttt  13  l»tween  58  and  59  years  (58  years  and  10  months  nearly).  The 
probable  duration  of  life  in  healthy  districts  at  any  age  can  be  calculateil  fn»ra 
the  following  table,  Tims,  supposing  a  person  is  30  years  of  age ;  at  that 
age  there  are  69,792  pt^rsons  living ;  tlie  h'cdf  of  this  is  34,896,  and  this 
number  is  reachiMl  (nearly)  at  70  years  ;  tho  probable  duration  of  life  at  30 
ymrs  in  the  healthy  districts  of  England  is  then  (70  —  30  =  )  40  years.  The 
number  dying  in  each  period  can  be  calculatcil  from  the  table ;  thus,  in  the 
first  year  of  life  thew  die  =  (100,000-  89.706)  10,295,  and  so  on. 
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Tablb  to  show  the  prohablo  duration  of  life  in  one  of  the  most  healthy 
countries  in  the  world,  viz.,  in  the  healthy  districts  in  England  (Fair) : — 
In  100,000  children  {both  sexes)  horn  alive. 


Age. 

Living. 

Age. 

LiTing. 

Age. 

Living. 

0 

100,000 

25 

72,755 

70 

34,278 

1 

89,705 

30 

69,792 

75 

24,721 

2 

86,700 

35 

66,794 

80 

14,971 

3 

84,815 

40 

63,756 

85 

6,996 

4 

83,510 

45 

60,602 

90 

2,265 

5 

82,459 

50 

57,203 

95 

446 

10 

79,525 

55 

53,408 

100 

46 

15 

77,857 

60 

48,855 

105 

2 

20 

( 

75,600 

65 

42,460 

■  106 

1 

Probable  Duration  of  Life  in  other  CourUries, 
Of  10,000  children  bom  alive  there  live  at  the  several  periods  noted  below ; 


Alter  the  conne  of 

In  Prussia. 

In  Baden. 

InBelgiom. 

1  year,  .  .  . 

7506 

7180 

7753 

2  „ 

... 

6550 

7054 

3  „ 

6316 

6286 

6653  • 

5  „ 

5825 

5872 

6244 

10  „ 

6301 

5614 

5825 

15  „ 

.•• 

5400 

5602 

20  „ 

4852 

5198 

5346 

25  „ 

4572 

4969 

4999 

30  „ 

4303 

4730 

4675 

35  „ 

4030 

4476 

4382 

40  „ 

3748 

4210 

4088 

45  „ 

3417 

3895 

3790 

50  „ 

3078 

3539 

3478 

55  „ 

2688 

3099 

3117 

60  „ 

2264 

2660 

2724 

65  „ 

1735 

2081 

2246 

70  „ 

1242 

1435 

1701 

76  „ 

768 

822 

1127 

80  „ 

399 

348 

586 

85  „ 

160 

110 

246 

90  „ 

51 

22 

68 

95  „ 

... 

3 

16 

100  „ 

... 

... 

1 

Or,   in  other    words,   there    die  in  Prussia   in  the*  first  year   of  life 
(10,000  -  7506  = )  2494  children,  or  one  quarter  of  all  bom  Uving. 


Belaiive  Number  of  Male  and  Female  Births. 
To  every  1000  boys,  there  were  bom : — 


In  England  (1839),      .  954  girls. 

In  England  (1856),      .  959     „ 

In  Franco  (1836-40),  .  943     „ 

In  France  (1851-55),  .  947     „ 


In  Prussia  (1852), 
Belgium  and  Holland. 
Sardinia  (1828-37) 


942  girls. 
940     „ 
951     ., 


Canton  Zurich  (1850-^2),  953 
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SECTIOX  TI. 
ARMY  STATISTICS* 

At  the  close  of  the  Peninfiular  War  in  1814,  Sir  Jamos  M'Grigor  com- 
menced the  collection  of  the  titati»tics  of  disease  and  mortality  in  the  Eugli^ 
anuy,  and  daring  the  course  of  tlio  next  twenty  years,  a  grctat  amount  of 
valuable  evidence  was  accumulated.  In  1835  Dr  lfenr\'  Mursholl  (I>epuly- 
Tnspector  of  Hospitals,  and  one  of  the  most  jihilosophiwU  Hur^jeons  who  hare 
ever  scrvetl  in  the  English  army)  commenced  to  put  tliese  returns  into  shape, 
and  the  late  Major-ileneral  Sir  Alexander  Tulloch,  K.C.B.  (at  that  time  « 
lieutenant  in  the  45tli  Ilegiment,  employed  in  the  War  Office),  was  associated 
with  him.  In  the  following  year,  ou  the  rutireniejit  of  Dr  Manshallf  Dr 
Biilfour,  the  present  heail  of  the  Statistical  Branch  of  the  Army  Medical  D«- 
IKLrtment,  was  ap|>ointed  as  his  successor,  and  in  conjunction  with  Sir  A. 
TnUoch,  brought  out  the  serios  of  reports  on  the  h(yilth  of  the  army  which 
have  had  such  influence,  not  merely  on  the  causes  of  the  sickness  and  morta- 
lity among  Holilierfl,  hut  indirectly  on  those  of  the  civil  population  also.  In 
1838-1841,  refM3rt^were  issued  of  the  following  stations, — United  Kin^jdom, 
Meilitcrmnoan,  and  British  Americ^i,  West  Indies,  Western  Africa,  St  Helena, 
Cape,  Mauritius,  Ceylon,  and  Tenas.'i«rim. 

Theae  returns  included  the  years  1827-1836.  In  1853  another  report  con- 
taining the  stations  of  tlin  troops  in  the  Unit-*Ml  Kingdom,  Mediterranean,  and 
British  America,  including  the  years  183G-1846,  was  prepared  by  the  some 
gentlemen. 

In  those  reports,  in  addition  to  the  statistical  analysis,  short  but  most 
graphic  and  compreheusive  topogmphical  and  climatic  accounts  of  the  difior- 
ent  stations  were  given. 

The  effect  of  these  soverol  reports,  and  especially  of  the  earlier  issues,  wu 
to  tlirect  the  attention  of  the  Ooveminent,  botli  to  the  fact  of  an  cnormoofi 
sickness  and  mortality,  and  to  its  causes,  and  then  commenced  the  gradual 
series  of  improvements  wliich  at  a  latter  period  wore  urged  on  by  Lord  Her- 
bert witlx  so  much  energy. 

Thy  Kussian  War  of  1854—1855  prevonted  any  further  publication  until 
1859,  when  yearly  reports  were  commcnceti  V>y  I)r  iJalfour,  and  have  been 
regularly  issued  since.  In  the  report  for  18C0,  Dr  Halfour  lias  given  a  sum- 
mary of  the  CArlior  and  later  mortality  of  the  different  stations  l>efore  and  after 
1837,  whiuh  shows  a  remarkable  difference  in  favour  of  the  later  periods  as 
regaitla  both  sickness  and  mortaHty.t 

Sub-Sbction  I. 

With  respect  to  soldiers  in  time  of  peace ^  the  statistical  evidence  is  r^uired 
to  show  the  amount  of  lienctit  the  State  receives  from  ita  soldiers,  and  the 
amount  of  loss  it  suffers  yearly  from  disease.     Tables  should  therefor©  show — 

1.  The  amount  of  loss  of  strength  a  definite  number  of  men  in  each  arm  of 
the  service  suffere  in  a  year — 

(a.)  By  deaths,  or,  in  other  words,  the  mortality  to  strength. 

(6.)  By   invaliding   from  disease,J  for  if  this  is  not  regarded,   diflferent 

*  The  ihort  suiamanr  of  the  history  of  the  Army  SUUsUcol  Reports  is  chiefly  taken  trom  Dr 
Balfour's  account,  in  the  Anny  Mwlical  Report  for  1800,  p.  131. 

t  In  tbo  chaplor  on  India,  1  bAvp  mentioned  the  chief  ulatUtical  papers  which  refer  to  that 
ronntry. 

X  LuHs  by  purcfaaJM  of  dischaixe,  expiration  of  term  of  service,  imprisoninents.  and  dismiwals 
fnim  the  army*  mint  ilw'bepat  under  scp&rmtc  headings ;  but  the  medical  ofHcer  has  nothing  to 
do  with  thifl  pojaty  except  to  see  that  sncb  cases  are  not  confounded  with  invaliding  from  disoaw. 
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■    systems  Olid  modes  ui  inTaliding  may  eatirely  vitiate  any  conclusioxiB  drawn 

I    &om  the  mortality. 

r         Tbij  groups  thus  formed  must  again  lie  subdiyidodj  so  aa  to  show — 

fa.)  The  causes  of  death  or  invaliding. 
h.)  The  ages  of  those  who  die  or  who  arc  invalided. 
(f.)  'Vhcir  length  of  servico.     It  is  of  great  importonco  to  determine  the  in- 
fluence of  service  In  every  year,  and  these  groups  aliould  be  again  divided  by 
siges. 

12.  The  loss  of  effective  service  a  definite  number  of  men — say,  1000  in  each 
arm — suflera  during  a  year.     This  is  Iwst  expressed  as  follows  : — 

(«.)  The  totid  niunber  of  cases  of  disease  in  a  year,  i.^.,  the  number  of  ad- 
missions to  hospital  per  annum.  It  must  be  umlerstood  that  this  does  not 
express  the  number  of  men  admitted,  as  one  man  may  be  admitted  two,  three, 
or  even  ten  times  with  the  same  disease ;  each  admission  counts  as  a  fresh 
case.  It  would  ha  very  important  to  have  another  table  showing  the  number 
of  men  adjnitted  for  different  diseases,  or,  in  other  words,  the  number  of  cases 
of  re-admi»sion  for  the  same  disease. 

(b.)  The  number  constantly  sick  on  an  average.  This  is  often  called  the 
nick  population,  and  is  obtained  most  easily  in  army  hospitals  by  dividing  the 
numlx^r  of  dioLs  issued  in  a  year  by  the  purveyor  by  365,  or  adiling  all  the 
"  remaining"  ou  the  daily  or  weekly  states  together,  and  dividing  by  3G5  or 
52,  as  the  cjtse  may  1h?. 

(r.)  The  total  nuniljer  of  days  lost  in  a  year  to  the  service  by  illness  by  the 
1000  men,  and  tiie  number  of  day:?  \mT  heail.  The  number  of  the  sick  popu- 
lation (that  is,  the  number  constantly  sick  out  of,  say  1000  men)  multipUed 
by  365  liud  divided  by  1000,  or  by  the  number  ftiriushiug  tlie  sick,  whatever 
that  may  be,  gives  these  facts. 

(r/.)  The  mortaUty  in  relation  to  sickness. 

The  gronj)  constitnte^l  by  the  sick  must  then  be  8ubdi%'ided  by  diseaaes, 
and  often  it  is  useful  to  make  other  lesser  groups  by  distributing  the  causes 
of  sickness  under  ages  or  length  of  service. 

There  are  a  few  points  which  require  attention.  The  amount  of  sickness 
and  mortality  is  calculated  on  the  mejm  strength,  that  is,  the  number  of  men 
of  a  regiment  present  at  a  certain  station  on  thu  muster  days  divided  by  the 
number  of  muster  days.  Hut  it  must  be  understood  that  tiiis  includes  tlio 
sick  men  in  hosjiitol  as  well  as  the  healtliy  men,  and  therefore  does  not 
perfectly  express  tlie  amount  of  diseat^e  among  the  healthy  men.  Also  some- 
times the  must4>r  rolls  of  a  regiment  include  men  on  detachmeut  at  some  dis- 
tance, whose  sickness  is  not  attributable  to  the  headquarter  station.  The 
French,  in  their  late  Army  Statistical  Setum  (for  1862),  make  two  headings, 
one  of  "  mean  strength"  (pffextif  nioyennf)^  and  the  other  of  "  present" 
(j/r^nh)y  the  men  in  hospital  not  being  include<l  in  the  latter.  Moreover, 
in  the  French  army,  nearly  ono-eixth  are  always  absent  on  leave ;  and  the 
deaths  of  those  on  leave  are  included  among  the  anny  deaths,  but  the  sickness 
is  not  so.  Conscquontly,  sickness  has  to  be  calculate<l  on  the  number  not 
on  leave ;  d<Mithts,  on  the  total  strt* ngth.  In  the  French  army,  officers  are  in- 
cluded with  the  men  ;  in  the  Kngliah,  separate  returns  are  made. 

It  is  often  difficult  to  get  the  mean  strength  if  there  are  many  changes  of 
troops,  and  iuslAiices  of  erroneous  calculations  from  this  cause  are  not  un- 
common.* 


*  T  subjoin  one  which  Dr  Balfour  hwi  givpit  Tt  will  Iw  ntvn  that  an  nnlieAltliy  itatton 
(MiuuIipAtani)  in  Iwlift  i«  credilpd  with  a  much  greater  «lrtrr>>«'  of  hi-nllh  than  it  rrally  won 
eiilitltftl  t>:>,  oud  tli*^  aunexe«l  exlnict  rmm  Dr  Balfour's  jiHjivr  (l:>ltii.  M<m1.  aud  Uuri;.  Jour.,  No. 
172>  f»howf  rlcarly  how  the  n»i*ukp  arow  : 

"The  [MaUntsJ  Medical  Boanl,  in  sabauttiag  to  Gorenuacal  the  table  from  which  tlioM 
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In  wtlwi1*H«g  also  the  efCwt  of  age  and  length  of  eerrice  upon  disease  and 
mortality,  it  u  neceeaasj  to  know  not  only  tlie  ages  ami  lon^h  of  servioe  <if  | 
the  sick  nusii^  but  of  the  htsalthy  men  alao,  and  to  calculate  out  the  pKqturtioa 
of  the  ffick  to  the  healthy  at  that  particular  age  or  lengtli  of  servient,  othennsu 
rery  erroneoos  conclusions  might  be  drawn.  For  example,  it  might  appvur 
that  nek  men  under  nineteen  years  of  age  were  very  numerous  iii  pRijinrtion 
to  other  years,  but  tn  a  young  army  the  greater  number  of  the  force  mi^ht  be 
of  this  age.     Care  ia  neoeeeary  in  all  these  points  to  arrive  at  correct  couclu- 


In  time  of  tear  the  statintics  must  be  slightly  altered  in  form,  though 
same  in  principle.  The  object  is  to  show  as  completely  as  potfiiiible  to  tht; 
Ooneral  in  command  what  amount  uf  loss  hiu  army  is  goffering  at  tho  moment, 
and  to  what  extent  it  may  be  expected  to  suffer,  and  also  what  aiv  the  caujseK 
of  such  siekncea. 

The  sickness  here  must  not  only  be  calculated  on  the  mean  strength  (which 
will  include  the  men  in  hospital),  but  aleo  on  the  healthy  men,  or  thost* 
actually  under  arms  and  effective.  If  the  aick  are  coimted  in  the  stnmgth, 
the  sickness  of  the  army  may  be  much  understated.  What  a  General  wants 
to  know  with  regard  to  sickness  will  be  these  points : — 

1.  How  many  men  am  I  losing  doily  from  the  rank  and  tile  actually  serving 
with  the  colours  7 

2.  How  many  are  replaced  by  discharge  from  hospital  t 

3.  What  is  the  bolanoo,  gain  or  loss  7 

4.  If  my  effective  force  loses  daily,  when  this  balance  is  stmck,  such  a  per- 
centage, what  will  bo  its  loss  of  strength  in  a  week,  in  four  weeks,  in  six 
weeks,  &c.1 

5.  What  arc  the  caused,  i.e.,  what  arc  the  diseases  which  are  causing  \h\» 
sickness,  and  how  are  they  affected  by  special  circirnistonoes  of  age,  particuliir 
service,  or  arms,  or  other  causes  t 

llio  mortality  in  war  should  be  calculated  on  the  mean  strength,  that  is, 
on  the  total  numl»cr  of  healthy  and  sick,  and  on  the  sick  alone,  so  as  to  repze- 
■eut  both  the  lof^  of  the  army  and  the  fatality  of  the  sickness. 

//w/  of  Stathtieal  Itetuma  required  in  the  Anny, 

1.  Wnekltj  Sick  Jieiuni^JIvJne  jSertw  (form  294). 

2.  Werkly  Sid'  Return — Foreign  Service  (form  294a). — Nearly  the  same, 
but  a  heading  "  not  yet  diagnosed,"  and  two  fn38h  columns,  are  added  for 
references  to  secondary  diseastis.     Also  a  form  for  the  names  of  men  wliose 


BgUTM  sn  ooropoted,  lUtod  that  the  ntio  of  mortAlity  unonff  all  the  European  rejctratnta  in 
this  Preiidancv  fnna  Jannary  1813  to  December  1819,  wiu  fl-QOO  per  OTnt.  ;  while  tliat  of  the 
rnrimeDtii  at  MoRulijiataiu,  fn)in  181S  to  1832  faicIiiBivc,  uiu  GlOO  per  cent.  Ttiey  tlicn  ailtl— 
'  Tlie  rate  of  mortalUj  having  Iwcn  somewluit  lower  than  thmugliout  Uic  n\sl  of  tliu  Prvsiilency 
for  KTtch  a  period,  given  reasoti  to  conrluile  Uiat  tlie  Ktatinn  caiinnt  Itc  cntiMirlrrvil  imrlpr  nrdinnry 
cirouiiiNtAiieea  aa  omiemlthy/  Now^  the  Board  appears  to  liavv  arriveil  ut  thi»  coiioliiiiion  frcm 
an  error  In  the  mode  of  cafculatini;;  tlte  ratio.  In  Aorcral  of  the  yoars  iK'twecn  1813  and  1S32 
the  regiments  warn  quarli-red  at  MnsuIi[uitJitn  during  part  of  the  yfar  only.  ItmnHt  \iv>  obvious 
Ui  any  one  conversant  with  tho  ]irinrip|f-H  of  FitMlAticn,  that  in  wich  a  raw  n  pmi*orlinn  of  the 
anntial  «Ln*iij;tli  (Mily  stliniil'l  Ik*  lakort,  rnrn'-sjMiii'liii(r  willi  tliu  peril.-*!  fiT  wliirb  tli«  rfyiniciil 
waa  quttrtcriNl  thi-ru.  Tim*,  if  tlit*  ihtii"!  wiuh  nint-  imintlis,  tJie  sickiu«.'»  anil  murtality  hlioiild 
hf  clll(■ulnU^l  on  thrru-fourtlis  of  tlic  stn-iiL'th  ;  if  tiight  montlij*,  on  two-thinls,  anil  u^  forth. 
Tht*  Hoapl,  hnwRver,  Imvc  mailr  themlcMlatinn  in  ovfr>'  intftanct-  on  the  avemge  anuiinl  Hlrpncth 
Urithont  any  «ni'h  dwluclinn,  Hfid  the  ueccJtMry  correolinn  hccn  nmilo,  tlw  (U<:iths  from  1813 
to  1$S3  would  have  Iwcn  foun<)  to  a\er«gc  fl '304  tier  cent,  aniiually^  iUHtcad  uf  5'lfK),  aa  nhovr 
kUtcd." 


ABBfT  STATISTICS.  •  495 

diseases  have  been  changed  during  the  week.     Some  other  forms  relating  to 
draughts,  &c. 

3.  Weekly  Sick  Return — Active  Service  (form  1 61o). — Same  as  home  return. 

4.  Monthly  Jtetum  of  Men  Vaccinated  (form  1118). 

6.  Quarterly  Sick  Return — United  Kingdom  (form  893). — ^The  headings 
for  this  are  more  numerous  than  in  the  weekly  returns.  Meteorological  ob- 
servations required. 

6.  Quarterly  Return  (form  893a). — Duplicate  of  a  portion  of  above. 

7.  Quarterly  Return  (form  803b). — Foreign  stationa 

8.  Quarterly  Return  (form  893c). — Duplicate  of  part  of  the  above. 

9.  Annual  Return  (comprising  ten  leaser  returns  and  meteorological  obser- 
vations). 

To  accompany  this  return  are — 

1.  Keport  of  medical  transactions  (see  Med.  Keg.,  p.  107). 

2.  Ketom  of  recruits. 

3.  „  operations. 

4.  „  deaths. 

B.       „  men  of  other  corps. 

6.       „  casualties. 

10.  Return  of  Sick  on  Board  Skip. 

11.  Return  of  Wounds  and  Injuries  Received  in  Action  (form  161). 

12.  Return  of  Wounds  and  Injuries  Received  in  Action  (form  151  a). — Same 
as  above,  but  extending  over  a  definite  time,  not  after  a  single  action. 

13.  Weekly  Return  of  Admimotis  into  Hospital  from  Men  Occupying  Huts 
and  Barracks  respectively. 

14.  Meiiical  History  of  an  Individual 

15.  Return  of  Medical  Officers. 


BOOK  11. 


THE  SERVICE  OF  THE  SOLDIER. 

Is  the  First  Book,  the  general  principles  of  Hygiene  were  iUiLstnted,  as  (kt 
as  poBsiblti,  by  oxoiiiplofl  tlrawn  from  the  lifo  of  tho  w>hIieT  j  but  this  does  not 
exhaust  the  subject  It  is  necessary  to  consider  «  little  more  particularly 
the  nature  of  the  service  of  the  soKlier,  ainl  tliu  iiifluouco  it  lias  on  hiin.  At 
the  same  time,  it  will  bo  unnecessary  to  return  to  varions  points  already 
sufficiently  discussed  in  previous  chapters. 

The  liio  of  the  HoMier  is  conveniently  divided  into  five  epochs  :  the  period 
of  entrance  on  his  new  hfc,  and  his  first  year's  service— *  his  service  at  homo — 
abroad — on  board  eliii)— and  during  war.  These  fivo  chapters  include  all 
that  is  important 


CHAPTER  ]. 
THE    RECRUIT. 

^e  English  army,  young  men  are  enliste*!  at  or  after  seventeen  or  eighteen 
yetra  of  age,*  uuhww  tlu*y  are  intended  for  drummers,  Tljuy  must  be  of  a 
certain  height,  which  is  fix^d  by  nji^ilation  from  time  to  time,  according  to 
the  particular  arm,  and  to  the  demands  of  tho  service.  There  must  also  be  a 
special  girth  of  tho  chest 

In  time  of  war,  the  measurements  are  reduced  according  to  the  demand  for 
men  ;  and  even  in  time  of  peace,  the  necessary  height  of  the  infantry  recruit, 
usually  66  or  66  inches,  has  been  sometimes  only  5  feet  4  inches.  Beforo 
the  enlistment  is  complete<l,  the  recruit  is  examined  by  a  medical  officer,  and 
then  by  the  ataff-aurgeon  of  the  recruiting  district,  according  to  a  scheme  laid 
down  in  the  Medical  liegidationsf  (p.  99),     Tho  scheme  is  a  very  good  one, 


*  In  reality,  tJiey  sonifftiniM  enlbt  nnder  tbis  sge. 

f  For  a  full  account  of  the  Nrstem  of  re cniitinK.  the  mwlc  "f  examination,  and  much  useful 
inforniatinn  on  disahilititr.'i.  see  a  paper  Iiy  Dr  Crawford  in  the  "  Army  Medical  Report  for 
18<i2."-JWw-Zro..*,  1804. 
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and  aims  at  inveatigaling,  aa  far  as  can  be  done,  the  menljil  condition  ;  the 
seuaea  ;  the  general  formation  of  the  body,  and  especially  of  the  chost ;  the 
couiUtiou  of  thii  joints  ;  Uio  stiite  of  the  feet ;  the  absence  of  hernia,  varico- 
cfle,  piles,  Ac, ;  and  tlie  condition  or  physical  cxaniinatiou  of  the  heart, 
lungs,  and  abdominal  organs  generally.*  A  certain  girth  of  chest  according 
to  the  height  is  required. 

A  Horae-Guarda'  order  (No.  806,  Uth  January  1862)  fixes  the  height  and 
girth  aa  under : — 

Table  formed  to  ehow  tlte  limih  of  Agt^  Standard  Htiight,  ami  OirfJt  of  dieat^ 
of  Racruitsy  required  by  General  OrdtsTf  No.  806,  duied  Ilorm  Guardu, 
14/A  January  1862. 


Gosn 


Ci-vAunr— 
H«iTy     ...... 

Mcdiam 

UKht 

MlLrXAMt  Tkaoc  .... 

RoTAL  Aa-nujuiT— 

Oanncni 

Driven    . 
Aitiflcera 

ItOTAI.  EKaOfCKBA— 

Saupcr* 

Drirera 

tXTAirnT* 

China,  IndU.  St  B«lena,^ 
■Bd  Ne<r  Souiti  Walu  1 

filflc  Brijmde  and  oothi 
Rrslnwok      .    .    .      f 

Cafb  Uonrnm  Ritlb 
Doft  and  Ladn     .    .    . 
Bo7«  and  LmOa  fnr  R.  C 


Uniluor 


Age. 


Yran. 


18 


1R  i6 

17  under  10 

IK     I      'Ji 
Not  defliud 


Hei«hL 


IncbcA 


fi7  *  iipwanlft 
B4  ft  uPtrDirdA 

M     I     AS 
06  A  npiranla 


AC  A 


mrd« 


i  Avtnrart: 
64     I    «0 

46  A  Qpwarda 
MA  Qpwmnli 

68  A  npwarda 


Htsteittm  at  QUth  of  Cbecfc  MoonUnir  to  Vvla- 
tlons  In  Hetght  tn  dUrurpm  Corp<>> 


For  Hdgtit  or 


70  Inchra  and  upwards 
<8  .,  and  onder  70 
M      M      w>d  und«r  <6 

ta     ..      to  ae  Indies 


Hamc  M  Cavalry 

Not  d«flncd 

iM  InoliM  lo  £6  iDchfNi 

Xotdeflnod 


Sam«  ■«  Cavnlry 

U  iDcbca  to  iMi  Inclica 

Same  aa  Cavalry 
Same  aa  Cavalry 

06  iBcbea  ud  opwtrdB 


Giitfa  o(  Cbcal  miuk  bt 


Samr  at  Cavalry. 
.Not  d('llD(^d. 

Nut  daflMd. 


Some  aaCa^aliy. 
iHlnchca. 

Same  a*  CaTalry. 
Sanw  aa  Caralrj- 

Mlnche*. 


60     I    6.1      Kot  defined  Sot  drflncd. 

>     lu  tb<*  propartlon  uf  ooe  boy  to  one  hundml  men.    H«lght 
)'  ftud  cb4Mt  racasoremvQt  nnt  deflnriL 


Thf  rrcruH  li  to  b«  mrajnired  roand  tho  chcct  tn  a  llnv  urvr  tlti>  nipplea,  witb  hU  anoA  plarM 
Btral|;tit  abnve  hi*  head,  the  back*  of  his  handA  tuucliltiK  each  tith«r,  aod  ihr  tfdev»  of  the  feet  el(«o 
loffrthcr,  and  at  the  lauie  time  made  to  amnt  tlw  uumbeni  from  one  to  len.  In  a  loud  lone  of  voln 
anil  4uwlv.  

•  Ity  nor«r-Ou«nl»'  order  at  4Ui  Harch  1804.  the  iil«ndanl  for  Infantrv  rtMmlla  wa*  rtsluoM 
to  6»  inches  Uio  mcHoruDeDt  round  the  cheat  holac  3&  laches  except  (or  rifle  con*,  when  U  la  l«  bo 
34lBche& 


After  joining  his  regiment  he  is  again  examined,  and  may  be  rejected  if 
any  defect  is  discovered.  Kejections  may  take  place  then  either  at  the  primary 
or  secondary  insjiection. 

Botli  the  average  weight  and  height,  especially  the  ktter,  will  var>'  with 
the  demand  for  men. 

The  trades  of  the  men  furnishing  the  recruits  most  also  vary  greatly  from 
year  to  year. 

In  1860  and  1861,  out  of  every  TOGO  recniits  from  all  pnrU  of  the  kingdom, 
laboiuxTd,  husbandmen,  and  servants,  furnished  about  one-half;  mechauica 


*  An  the  Medicml  KegolmtioDa  «r«  iu  tlie  hmidj  of  all  medical  officers.  It  in  iiitneoosury  to  (^> 
^Intn  luure  (leUil  on  ihia  point.  Mf  colloo^e.  ProfeMor  Longiuore,  iiBca  in  the  Army  Mp<licAl 
'rhooln  wt  fonn  of  cxainmatiou,  which  randan  it  almcMt  impoaublti  tluit  any  puint  should 
'  be  ove-rlookcd. 
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employed  in  occupatioxu  iaronrablo  to  phymcal  development,  about  one- 
quarter  ;  maniifoctunng  Artisans  (u  cloth-workors,  weavers,  &c.},  about  nuo- 
sixth  ;  shopmen,  a  little  leas  than  one-tenth ;  and  the  small  remainder  was 
made  up  of  professional  occupations,  students,  and  lK>ys.* 

The  average  weight  of  ihe  British  recruit,  as  given  by  Dr  Balfour,  was 
among  10,000  recruits : — 


WnOHT. 

1800. 

im.             1832. 

l*W 

Below  100  S>, 
From  100  to  110  „  , 
„     no,,  120,,. 
„     120  „  130  „  . 
„     130  „  140  „  . 
„      140  „  150  „  . 
„      150  „  160  „  . 
„     160  ..  170  „  , 
Above  170  lb,    .     .     . 

157 

663 

2.296 

2.817 

2.090 

1,254 

488 

180 

55 

209 

365 

1.651 

2,581 

2,539 

1.679 

652 

240 

84 

411 

117 

1,183 

2,458 

2.831 

1,761 

605 

330 

74 

280 

134 

1,002 

2,610 

3,050 

1,786 

777 

286 

75 

10,000 

10,000 

10.000 

10.000 

The  height  was  as  follows  In  the  four  years 


HeioBT. 

1860. 

1801. 

1662. 

18«S. 

Under  63  inches,       .     . 

150 

201 

419 

365 

63  to  64     „       . 

580 

62 

66 

157 

64  „  65     „ 

2.409 

1,823 

592 

251 

65  „  66     „ 

2,076 

1,562 

816 

691 

66  „  67     „ 

1,764 

1.917 

3,105 

4,049 

67  „  68     .. 

1,243 

1,890 

2,358 

2.232 

68  „  69     „ 

811 

1,268 

1,308 

1.162 

09  „  70     „       . 

480 

685 

707 

G41 

70  „  71      „ 

293 

425 

350 

259 

n  „  72    „ 

138 

156 

160 

136 

Over  72    .     ,     . 

57 

91 

69 

57 

10,000 

10,000 

10,000 

10,000 

The  number  of  recruits  drawn  from  each  division  of  the  kingdom  varies 
with  the  stftto  of  tnwle,  degree  of  distress,  emigration,  &c  In  1860-1862,  of 
evciy  1000  recruits,  553  were  English,  127  Scotch,  314  Ihsh,  and  6  foreign 
and  colonial. 

After  the  recruit  has  been  enlisted  and  approved,  ho  joina  his  depot  orTiis 
regiment ;  receives  his  free  kit,  which  he  subsequently  in  part  keeps  up  at  his 
own  cost ;  and  is  put  on  the  soldier's  rations.  He  enters  at  once  on  his  drill, 
which  occupies  from  3J  to  4A  liours  daily.  Wherevfer  gymnasia  are  estab- 
lished, he  goes  through  a  two-months'  course  of  gymnastic  training  for  one  hour 
every  day.     He  then  goes  to  riHo  drill,  which  lasts  about  six  weeks,  and  then 


*  For  farther  detailed  infomifltioii. 


Dr  Balfoar's  reports  in  ths  *'  Army  Mnlical  Rcporta." 
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joins  the  ranks.  Aft«r  the  rifle  drill,  he  has  another  month's  gymnastic  train- 
ing, and  is  then  supposed  to  be  n  tinitshed  Holdier. 

The  Uyial  numher  of  rejections,  either  at  once  or  after  re-examination  by  a 
socontl  Medical  officer,  on  varioui*  gr<iund8,  of  men  brought  by  the  recruiting 
Herjt'rtiit  ti»  the  medical  officer,  varies  somewhat  from  year  to  year.  'Hie  ratio 
in  'lWGO-61  was  293  i>er  1000,  in  18G2,  401,  and  in  18B3,  441  per  1000  in 
each  year.  Of  these  rttjections,  some  aro  ]>riraary  (*".  tf,,  at  once  by  tlie  examin- 
ing iitticer),  and  Bome  secondary  U-e.j  by  the  staff-snrgeon  of  the  district  or  at 
the  head-*^iiarterB  of  the  regiment). 

About  fills  of  the  rejections  arise  from  causes  connecU^l  with  general  l>ad 
health  or  fet'blo  constitution,  and  Jth  from  causes  affecting  the  marching  powors 
of  ihe  men  (Ualfour). 

In  the  French  army,  the  height  was  lixeil  in  I860  at  69  inches  (1  76  metres) 
for  the  carabiniers,  and  61 1  inches  (1*56  metres)  for  the  infantry  of  the 
line. 

The  rejections  in  the  French  conscription  includes  men  rejected  for  insuf- 
ficient height,  as  well  aa  reasons  of  health.  ExtJuding  the  former,  the 
exemptions  from  infirmities  amount  (1850-58  inclxisive)  to  2676  per  1000.* 

Such  Ijeing  the  Byst**in,  it  will  be  desirable  to  consider  certain  points. 

1.  The  At/e  of  the  Itecrttit. — Stnmg  opinions  have  l>een  expressed  by  Bal- 
lingall  (English  army),  L<5vy  (French  army),  Hammond  (American  army),  and 
other  army  surgeons,  that  the  age  of  17  or  18  is  too  low — that  the  youngest 
recruit  sliould  be  20  or  2 1  years  of  age. 

This  opinion  is  based  both  on  actual  exiwriencfl  of  the  effect  produced  on 
boys  of  1 7  to  20  when  exposed  to  the  harflships  of  war,  or  even  to  heavy  duty 
in  time  of  peace,  and  on  a  physiological  consideration  of  the  extreme  immatu- 
rity of  the  body  at  18  years  of  age. 

With  regard  to  the  first  point,  there  k  no  doubt  that  to  send  young  lads  of 
18  to  20  into  the  tield,  is  not  only  a  lamentable  waste  of  material,  but  is  posi- 
tive cruelty.  At  that  age  such  soldiers,  as  Xapoleon  said,  merely  strew  the 
roarlside  and  fill  the  hc'Spital.  The  most  effective  anuies  have  been  those  in 
which  the  youngest  soldiers  have  been  22  yean  of  age. 

With  regard  to  the  second,  it  is  also  certain  that  at  18  the  mnsclee  and 
bones  are  very  immature,  and,  in  fact,  it  is  not  till  25  years  of  age,  or  even 
latex,  that  all  the  epiphyses  of  the  bones  have  united,  and  that  dbe  muscles 
have  attained  Lheir  full  growth.t 

The  epiphyses  of  the  transverse  and  spinous  processes  of  the  vertebrae 
hardly  commence  to  ossify  before  16  years  of  age,  and  it  is  not  till  after  20 
years  that  the  two  thin  circidar  plates  form  on  the  body  of  the  vertebrte;. 
The  whole  process  is  not  completed  till  close  on  the  30th  year.  The  consoli- 
dation of  the  sacrum  only  commences  at  the  18th  year,  and  is  completed  from 
the  25th  to  the  30th.  The  fourth  and  tliird  bones  of  the  sternum  are  only 
unitM  between  the  20th  anrl  25ih  yeara,  and  the  second  is  not  united  to  the 
third  bone  before  tlie  35th  year.  The  epiphyses  of  the  ribs  commence  to 
grow  between  the  16th  and  the  20th  years,  and  are  completed  by  the  25th 
year.  The  epiphyses  of  the  scapula  join  between  the  ages  of  22  and  25.  The 
epiphysis  of  the  chivicle  begins  to  form  between  the  18th  and  20th  years. 
The  internal  condyle  of  the  humerus  unites  at  18,  but  the  upper  epiphysis 
does  not  join  till  the  20th  year.  The  epipb>*8es  of  Uie  ratlins  and  ulna,  the 
femur,  the  tibia,  and  fibula,  are  all  unjoined  at  18  years,  and  are  not  com- 
pletely joined  till  25  years.     The  epiphyses  of  the  pelvic  bones  (^"iz.,  crest  of 


•  Sislach,  "  Recuen  <1«  M^nu  Mil."  186I»  Nov..  p.  8fi3. 

t  See  Aitketi's  "  Gn^wth  of  the  Racroit  ud  Young  Soldier, 
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e  toUl  nmnbtfof 

MMJeant  to  tbe  medJEiJ  d 
is  186Mil  was  393  pr 
year.    Ofthor 
_  officer),  ind«a«*»«l*r  t— *^ 
the  heod-qoafiea  «f  At 

A})nut  |t}i«  (tf  lltf  l^fliB^ 
heftltli  or  feeble  eoortiHiBrflK|| 
of  th<>  men  (rAlfcnii 


In  the  French  tfB7,Aeki 
for  the  csnlxiiiBis  bA  4i| 
line. 

The  njertacwa^ 
iick'nt  bd^  m  «d 
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a  tho 
throat 

Iho 
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mitfld 

rench 

•trittn 

it  (in 

iiciglit 

,.tlys9 

incliiiS 

'  ry  (not( 

.iMMwion-, 

utry  woBf-j 

im  low 


,t  evon  more 

.*,  and  lind  no 

^icarnnnctoBsary 

iho  nictiu  height 

not  settle  the  ques- 

iiiost  iktiirahle  when 

rver>' well  when  otherg 

nco  wliich  cau  settle  thw 

TAilkcn.  viz.,  to  take  mU. 

«uiwoi«ht,  amlif  mtherm 
divergL^nce  from  the 
1^     Bia  lu*  long  as  Avuight 
.„utti  the  better,  as  a  rule. 


a  pnpofftm  to  tkb 

Them  htia  now  hw  wmig  it  it  to 

dUmsinm  aMSM  jnamgm  18  1^90, 
cwMqaMew  rf  toxn^  thai  b^aod  tlwir 

Are  Te,  tbtt,  to  cowiBde  tlai  the  aoUMT  Aoold  not  be  efifiited 

It  appens  to  ne  tliat  tte  om  iladb  thn.     If  Ifae  State  vm 
o£  the  ncndt  of  1^  nuB  oC  ap^  ttd  vin 
«»a  hit  wwt  to  hi»  groigth,  —d  wffl  ehrta«  ft—  «BiiMiilHU^  hia  fit  Ibr  tfca 
bcftTjr  dotMs  of  peMettdfor  tWcncf^aKMoCwar  taibeka  kMt  SO 
of  age*  tbeo  it  wovld  teen  that  thmj  i»  aat  only  no  Iobk,  but  a  great 
cttijr,     AttlMt  moatcRtaadpenDd  of  life  ttanendt 
biii^lit  vDiiv  jadiaooa  tainiaig,  om  barepnciKly  tKe  aMomt  of 
anltbe  load  of  aict  beat  fitted  fertbeflB,aBdtluH  in  tvojonba  man  Mfy 
derdoped,  and  be  made  mon  cAdest,  than  if  tbey  had  ben  left  in  esrU  bfe^ 

S.  T^c^eyMofMf  ll'«^4^M0iZterii»iL— The'deainafalBQatanmiHta^ 
oftoaa  ia  to  get  tall  men.  The  most  feiomed  regbnenla,  espeoaUjr 
caralzy.geithetallntiBciL  It  ht  been  rermmmwlwl  both  that  charter 
ifaoold  he  geaetaD  J  taken,  and  that  the  infeatiy  ahoold  haire  the  taQest 
Ihe  last  point  ta  one  for  militaix  men  to  detemine,  umI  miirt  be  deodod  bgr 
eoauidetstionB  of  the  req^ectire  modca  of  action  of  caraliy  and  inlantiT. 

The  fint  point  b  entirelj-  phTaologieal,  and  opens  a  difficoU  qoeatieiL 
What  ii  th«  heii^ht,  it  18  reaza  of  age,  vhich  is  attended  with  the  graateat 
amoont  of  heohh,  ^livngth^  and  endurance,  or  is  it  po6stble  to  fix  such  ■ 
atandatdl 

Tablee  of  aroage  hei^  and  wei^t  have  been  oompQed  bv  Qnctelei  and 
mnch  ased»  and  bdely  aomevhat  similar  tables  hare  been  framed  by  Danson, 
Boyd,  and  Lihanakt  TTith  regard  to  all  of  these  it  may  be  said  that  tha 
obsenrations  (howerer  numenros)  an  yet  too  few  for  sach  o  lai^  qi 
and  that  the  iDfluence  of  noe  has  been  too  little  regarded.  J 

Boyd  gives  the  huiglit  at  18  years  at  604  inches,  and  at  25  yeare  at  67 
inches,  and  liharzik  at  the  etune  ages  gi\*e  64*17  and  68*9  inoh(^  The  Eag* 
liah  army  return*  (1860-63)  give  the  following  numbers,  but  it  mmt  be  nnder- 
stood  that  wc  cannot  deduce  the  mean  height  of  the  population  from 
tigureA,  as  the  short^^r  men  are  not  taken  as  recruits  (see  table,  pege  502). 

Although  these  nuuibera  are  not  very  accordant,  we  may  perhaps 
Llmt  at  18  the  average  height  will  bo  something  near  64  or  65  inches,  and  the 
avf-mgo  weight  al>out  124  ft). 

But  the  ililficulty  of  the  case  only  commences  here  ;  taking  the  a^  at  18 
(for  over  20  the  ca^e  is  simple),  what  is  the  range  above  and  below  the  avenge 
which  iji  cuiifiisleut  with  perlect  health  and  growtht  Uow  far  is  it  sa^  to 
apply  an  uvemge  to  on  individual  1  Will  not  an  cxoesa  of  weight  and  height 
imply  ttmt  an  individual  comes  of  a  larger  race,  or  has  been  better  fed  and 
uounnhedf  and  is  so  far  a  stronger  man  than  he  who  only  just  reaches  the 
uvt'rugut 

The  mnge,  iii  fact,  appears  to  be  very  great,  as  much  as  six  inches  above 
and  below  the  mvan  (Da.U6uu) ;  i,e.,  a  boy  at  18  may  be  58  or  71  inches  taU. 

•  B«e  AUkcnV  "  Omwtli  of  tite  Itecruit,"  p.  S7,  ami  Qmuu'ii ' '  Aiwlomy/  foratill  fuller (letuk. 

t  1'''  i        rofuMMt  to  he  InMd  on  a  law  ludaoeil  from  great  numben  of  nwuore- 

mrtil*  '•  *. 

;  D.i. ..  i, .   ,..t.Lr<mUi«iU»of  the  Frvncli  conscnpt,  {s  inclincf!  to  attri1ntt«  differancw 
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But  arc  thoso  extromoa  consistent  with  i>crfoct  health,  sucli  as  wc  dexnosd  in 
a  recruit  1     It  ecenis  very  doubtful  if  tboy  are. 


ThefoUomng  are  the  Atwrtuje^  ffitYn  by  Queteht  {BMgianf)  and  by  Dn?isnn 
(JCfu/llsJi  criminaU)t  at  the  ^j/(J«  tchca  RecruiU  aiv  aiHited : — 


He^ht 

Wdgbt 

Ag6. 

Qitetaletv 

Daiuon. 

Qu«WIut.             Duuos. 

tnuliea. 

Incbcfi. 

lb  avoir.             lb  ftToir. 

IG 

57 

... 

109 

17 

64-3 

•  •• 

116 

Id 

66*3 

64-34 

126 

122 

19 

•  •  > 

64-94 

... 

130 

20 

65-9 

65-1 1 

132 

131 

25 

661 

66-3 

138 

145 

It  may  ho  well  to  put  the  aarao  question  in  rather  a  different  way.  In  tho 
Kugliuh  army  the  mininiuui  height  has  IxH^n  always  (except  in  tiiuv^s  of  gn^it 
eraorgoncy)  above  the  moan  height  of  the  population  at  that  a^  ll;ts  tho 
Statu,  then,  secured  a  lai>jtr  fmniej  and  more  powerful  set  of  men  hy  only 
taking  those  who  are  above  the  mean  height,  or  has  it  unnecessarily  limited 
ite  clioico  ? 

llie  ex]>crience  of  other  armies  cannot  answer  this  question.  The  Freucli 
hoij^ht  for  infantry  is  6 1 J  English  inches,  or  2  J  IjoIow  tho  mean.  Tho  Austrian 
height  for  infantry  is  CO  inches;  in  the  l^ssian  anuy*  Iho  least  height  (in 
English  inches)  of  the  rocniita  for  the  cuiiaasiors  is  65 -9  inches,  anti  the  great- 
est 69  inches  ;  for  the  light  cavalry  (hussars  nn<l  dragoons),  tho  least  height 
is  63*8,  the  gR'utest  (S^  inches.  In  the  Jager  huttalious  the  height  is  not  loss 
tlian  63'8  inches  (English),  and  not  more  than  69  inches.  Men  of  60  inches 
are,  however,  exceptionably  taken,  if  strongly  built.  In  the  infantry  (not 
Jiiger)  the  least  height  is  63*8  inches,  but  men  of  60  inches  are  also  twcasion- 
ally  taken.  In  the  Xortlieni  American  anny  the  heiglit  of  the  infantry  was, 
in  1863,  hxcd  at  63  inches  (Ilaumioud),  but  men  are  really  taken  us  low  aa 
60  inches.t 

It  is  therefore  clear  that  the  great  military  nations  go  2  inches  or  even  more 
below  the  mean  height  of  the  population  ut  the  recruiting  age,  and  hnd  no 
injury  to  the  quality  of  their  soMiers,  and  it  would  certainly  apfiear  unnecessary 
that  tho  Englisli  should  hx  their  standard  at  1  inch  above  the  mean  height 
for  infantrj',  and  2  or  4  inches  for  cavalry.  But  this  iloia  not  settle  the  ques- 
tion, as  it  may  still  bo  argued  that  the  taller  men  are  most  desirable  when 
can  he  procured,  although  shorter  men  may  answer  very  well  when  others 
ot  bo  obtained.     I  really  know  of  no  good  evidence  which  can  settle  this 

estion. 

The  best  rule  to  guide  us  is  tliat  given  by  Dr  Aitken,  viz.,  to  take  into 
consideration  the  three  pouita  of  age,  height,  and  weight,  and  if  either  in 
weight  or  height,  or  both  together,  there  is  any  great  divergence  &om  the 
mean,  then  something  wrong  will  probably  be  found.  But  as  long  as  weight 
and  height  are  in  accord,  the  taller  and  heavier  the  man  the  better,  as  a  rule. 

•  Pnic«r,  Du  Prviwiswaie  MiliUinMM.  WeMii,  1M4,  p.  312. 
t  The  miiiimuiu  b«jght  of  Uw  Roman  soldier  won  62|  tnobM. 


602 


THE  HECKUIT. 


The  height  and  weight  of  tho  locniita  from  18  to  19  years  of  ago  are  given  in 
the  following  tables  : — 


HeifjhU  of  RecruiU  {inspected)  between  18  and  19  years  of  age. 


Hriqut. 

1860. 

1801. 

1802. 

3863. 

Under  63  inches  .     .     . 

44 

34 

63  to  64      „      ... 

443 

23 

S3 

40 

64  „  65      „       .     ,     . 

2553 

932 

212 

93 

65  „  66      „      ... 

1786 

678 

203 

242 

66  „  67      „       ... 

1053 

574 

821 

1784 

67  „  68      „      ... 

629 

497 

460 

651 

68  „  69      „       ... 

268 

264 

161 

244 

69  „  70      „       ... 

116 

123 

70 

115 

TO  „  71      

52 

58 

38 

25 

71  ,.72      „      ... 

20 

16 

9 

13 

72  and  over,  ,     .     ,     . 

2 

5 

3 

5 

Weights  of  RecruUs  beiioeeii  18  and  19 

/oarB  of  age. 

Weight, 

1860. 

1861. 

18C2. 

]863. 

Under    100  lb     .      .     . 

68 

11 

4 

7 

100  Ui  110  „ 

923 

227 

24 

46 

110  „  120  „ 

2978 

961 

414 

525 

120  „   130  „ 

1768 

1021 

604 

1191 

330  „   140  „ 

784 

616 

536 

987 

140  „    150  „ 

344 

255 

229 

353 

150  „   160  „ 

83 

55 

67 

102 

160  ,.   170  „ 

18 

13 

17 

26 

170  iiud  over, 

... 

I 

5 

9 

One  point  is,  however,  quite  clear.  "WTien  the  height  is  much  below  tho 
mean,  the  bodily  develojimeiit  gBuerallyia  bad.  Hammond  states  that,  in  the 
American  war,  men  of  less  than  5  f^t  have  brokeTi  down  by  a  few  weeks' 
campaigning,  while  men  of  5  f(M.4  liave  stoo*!  the  work  well.  I'rubably  62 
inches  at  18  years  of  age,  ami  1 1 2  IIi  to  1 16  lb  weight,  should  be  a  minimum^ 
even  in  times  of  the  greatest  prosaure^  »So  also  a  very  great  height  at  18  years 
of  ago  is  objectionable,  and  anything  over  67  incLes  at  that  ago  should  he 
looked  on  with  great  suspicion.  As  a  rule,  also,  ndult  men  of  middle  size 
(67  to  69  inches)  appear  to  bear  hard  work  better  than  tallur  men.  There  is 
one  alteration  in  the  regulations  wliich  would  l>e  desirable^  viz.,  that  the  re- 
qxiired  height  and  weight  at  the  respective  ages  should  be  expressly  named ; 
at  present  the  minimum  heiglit  for  the  whole  range  of  years  fevm  18  to  25  is 
alono  statiHi  in  the  Hnrse-Guanls'  Circidar. 

With  regard  to  weight  alone,  the  rul«  is  simple.  Unless  there  beany  groat 
diaprop^^rtion  in  height,  the  heavier  tho  recruit  is  tlie  better;  this  will  be 
found  a  rule  with  very  few  exceptions 

3.  Tfie  Phi/rrictil  Trainimj  of  thtt  R*:crnit. — A  great  improvement  has  been 
intnxluced  by  the  late  order  that  each  recniit  shall  have  throe  months'  gym- 
nastic training.      If  properly  done,  tins  will  have  a  most  benelicial  effect. 
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The  mediciU  officer  will  have  power  to  continue  tliia  if  necosaary,  and  core 
Rhoulii  Ix;  iiiken  to  use  this  power  (aco  chapter  on  Gymnautio  TRAJNiiCO  fur 
tlie  fujiiitH  to  bu  nttendod  to  by  the  medical  oHicer). 

It  would  be  very  deairablo  to  make  a  rule  tliat  uo  soldier  under  19  years 
of  age  should  carry  his  [lack,  except  on  parades  for  inapection  of  kit ;  ho 
ahould  be  excused  the  paok  in  marcliing  out,  held-days,  and  drills.  Indeed,  it 
may  1>e  quefltioned  whether  tliis  rule  should  not  bo  extended  till  20  years  of  age. 
The  young  soldier  under  10  or  20  years  of  age  should  also  be  excused  from 
gimnl ;  heavy  guard  duty,  even  an  amount  which  gives  three  nights  in  bed 
out  of  four,  LB  too  much  for  on  immaturo  frame.  In  fact,  the  soldier,  till  he 
is  20  years  of  age,  sliould  be  spared  all  heavy  duty.  The  time  thus  saved 
would  be  well  spent  iu  other  matters  presently  to  be  noted. 

4.  The  MeuUd  Training. — Since  the  introduction  of  rifle  practice,  the  trade 
of  the  soldier  has  become  much  more  interesting  to  him ;  he  is  now  taught 
scientifically  how  to  manage  his  arm,  and  loama  to  take  int^trest  in  his  shoot- 
ing. It  would  bo  most  desirable  to  give  him  some  knowledge  of  the  Military 
Artf  and  of  the  object  of  the  different  manceuvres  he  goes  througli.  A  military 
literature  fitted  for  the  privat«  soldier  is  still  wanting.  It  is  aliu>  very  im- 
portant to  train  him  for  the  tield,  and  to  teach  him  to  perform  for  himself 
all  the  offices  wliich  in  time  of  war  he  will  have  to  do — not  merely  trench 
work,  but  hutting,  cooking,  washing  and  mending  his  clothes,  n.4  in  time  of 
war  (see  Wae).  It  is  too  late,  at  the  commencement  of  a  campaign,  to  begin 
those  necessar)'  partA  of  a  soldier's  education ;  they  should  form  ]>art  of  his 
traiuing  as  a  recruit ;  and  if  he  iy  excused  guard  and  other  duties  during  his 
Ursl  year,  there  would  be  ample  time. 

(treat  attention  is  now  being  directed  to  the  importance  of  soldiers  keeping 
up  their  trades,  or  learning  some  trade  if  they  have  nona  Such  a  system 
occupies  men,  makes  them  contented,  keejHi  them  from  dissipation,  and  opens 
a  career  for  them  when  they  leave  the  army.  Instead  of  interfering  with  their 
military  training,  it  can  be  made  to  subserve  it,  and  possibly  might  be  found 
to  bo  a<]vantageous  to  the  State,  even  in  a  pecuniary  point  of  view.  The 
recruit  then  would  have  to  keep  up  or  learn  lua  trade. 

5.  Thfi  Moral  Traininfj, — The  recruit,  on  entering  the  army,  is  brought 
under  moral  influences  of  a  strong  kind,  A  discipline  always  rigorous,  and 
sometimes  severe,  produces  often  a  ready  obedience  and  a  submission  of  cha- 
racter, and,  when  not  carried  too  for,  greatly  improves  him.  At  the  same  time, 
independence  is  preserved  by  the  knowledge  which  the  soldier  has  of  his 
rights  and  privileges,  and  the  result  is  a  manly,  conscientious,  and  iine 
character,  liut  occasionally,  a  too  sensitive  nature  on  the  part  of  the  recruit, 
or  a  discipline  too  harsh  or  capricious  on  the  part  of  his  officers,  produces  very 
different  resulta,  and  the  sohlier  Ijccomes  cunning,  artful,  imd  false,  or  morose 
and  malicious.  The  two  characters  are  often  seen  well  marked  in  old  soldiers, 
and  no  contrast  can  bo  greater  than  between  the  two.  A  hoa\'y  responsibility 
rejrts,  then,  with  the  ofHcers  of  the  army  who  have  power  thus  to  iniluenco 
for  good  or  evil  natures  like  their  own. 

The  influence  of  companionship  b  also  brought  to  boar  on  the  recroit,  and 
is  fraught  with  both  gootl  and  evil  The  latter  probably  predominates,  though 
tliere  are  many  excellent,  high-minded,  and  religious  men  in  the  army.  In- 
deed, in  some  regiments  the  pr(>[><)rtion  of  st^'jidy  religious  men  is  perhaps 
beyond  the  number  in  the  analogous  cla£s  in  civil  life.  But  if  the  influences 
Iw  for  bad,  the  recruit  8o<m  learns  some  questionable  habits  and  some  vices. 

Thus  he  almost  invttnnbly  learns  to  smoke,  if  he  has  not  acquired  this  habit 
before.  It  is  indeed  remarkable  what  a  habit  smoking  tobacco  is  in  every 
army  of  Europe ;  it  sooms  to  have  become  a  necessity  with  the  men,  and 
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ariaes  probably  from  the  aroount  of  spare  time  the  soldier  baa,  and  which  he 
does  not  know  what  to  do  with.  A  rocruit,  on  joining,  finds  all  his  comrades 
smoking,  and  is  driven  into  the  habit 

The  diticusfiion  on  the  elfects  of  tobacco  does  not  seem  to  hare  led  to  any 
clear  concludions.  The  iminoderato  use  brings  many  evils  to  digestion  and 
circulation  especially.  But  no  great  evil  appears  to  result  from  the  modenXt€ 
UM^,  though  no  good  can  be  trailed  to  it  In  moderation  it  has  not  hten. 
provvd  to  K'*i*wu  nyii)etite,  to  encourage  drinking,  or  to  destroy  procraatiT9 
power.  But,  ou  the  other  hand,  it  pmljably  lessens  bodily,  anil  perhaps  ewn 
mental,  activity,  in  Apite  of  the  iUiistrious  cxumplea  to  the  contrary.  It  ia 
certainly  remarkable  how  tmiformly  the  best  trainers  prohibit  its  use,  and 
men  of  tlie  highest  pliysical  vigour  are  aeldoui,  I  Ijelieve,  great,  and  often  are 
not  vWM  moileraU',  Hiaokera  As  it  i.**  of  no  uae,  and  indeed  injurioiLS,  by 
bringing  men  undor  the  thraldom  of  a  habit,  it  seems  very  desirable  to  dis- 
courage it 

But  in  the  army  it  seems  useless  to  fight  against  this  custom,  nor  is  it 
indued  one  which  is  sufttciently  injurious  to  be  eehoualy  combateil,  except 
for  one  reason.  In  time  of  war,  the  soldier  often  cannot  obtain  trdiacco,  and 
he  then  suffers  seriously  from  the  deprivation-  The  soldier  should  have  no 
habits  which  he  may  bu  compelled  to  lay  aside,  and  which  it  would  juun  him 
to  omit.  As  the  time  of  the  sohlier  becomes  more  and  more  occnjned  with 
his  vocation  and  uith  a  trade,  it  is  possible  that  the  amount  of  smoking  may 
lessen. 

A  much  more  serious  matter  is  the  vice  of  drinking,  which  many  recruits 
are  almost  lorced  into,  in  spite  of  themselves,  Tht*  lUscipline  of  the  army 
represses  much  ojwn  druukL-nness,  thoiigh  there  is  enough  of  this,  liut  it  can- 
not  prevent,  it  even  aids,  covert  drinking  up  to  the  very  edge  of  the  hiw. 
Formerly,  a  moat  himentable  canteen  custom  made  almost  every  man  a 
drmikartl>  and  a  young  l»oy  just  enlisted  soon  Iwime^l  to  take  his  morning 
dmm,  a  luibit  which,  iu  civil  life,  would  mark  only  the  mature<l  drunkard. 
Now,  happily,  spirits  are  not  sold  iu  the  canteens,  and  no  regulation  thnista 
raw  spirits  do»'u  a  num's  throat. 

Drinking,  is,  however,  still  the  worst  vice  of  the  army,  and  that  which 
strikes  most  of  all  at  the  efficiency  of  the  soldier. 

llow  is  tlds  great  vice  to  bo  combated  ?  The  Doke  of  Wellington,  in  1846, 
abolitihud  te<*totid  societies  in  regiments,  in  accordance  with  the  general  ])rin- 
ciplo  of  allowing  in  the  army  no  form  of  combination.  The  great  inllueaco 
of  a  common  cuust-  and  enthusiasm  cannot  therefore  be  used.  We  must  look 
to  the  siinio  cauiies  to  remove  drunkenness  in  the  army  as  in  civil  lifo  ;  an 
improvi^l  Ujuu  iu  tliia  respect  among  officers;  the  influence  of  officers,  and 
of)jKK:ially  niedicjd  ullicers,  with  their  men;  more  occupation  for  the  men,  and 
the  establisliment  of  roading-rooma  and  soldiers'  institutes,  which,  in  several 
places,  have  done  marveb  in  lessening  drinking. 

Another  vice  is  almost  as  cortiinly  contracted  as  smoking  by  the  recruit 
Prolttibiy,  before,  enlistment,  he  has  led  no  very  pure  lil'e,  but  when  he  entere 
the  avxny,  he  is  almoat  sure  to  lind  his  moral  tone  higher  than  tliat  of  8<jmo 
of  his  new  associates.  A  regiment,  in  fact,  is  com|K>sed  of  young  men  with 
few  scruples  and  small  restraints.  Prevente<l  from  marriage,  and  not  able, 
indeed,  to  look  forward  to  it,  as  civilians  do;  tempted  by  low  proetitut^.-^,  who, 
to  the  disgrace  of  our  Iuwh,  are  jK?rmitted  to  hang  about  every  bamick,  and  to 
haunt  every  neighbouring  pubhc-house,  it  is  no  wonder  if,  to  the  extent  of 
his  means,  the  soldier  induJges  in  promiscuous  sexual  intcrcour^!.  He  does 
this,  in  fact,  to  excess,  and  the  young  recruit  is  led  at  once  into  similar  habits. 
That  many  recruits  are  most  seriously  injured  by  this  Irnbit,  even  if  th^y 
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neither  contract  sypliilifi  nor  gonorrhoea)  is,  I  boliovo,  certain.  The  remedies 
for  this  have  been  alreiwly  discuseod  (p.  468). 

It  liais  nUo  be«n  supposed  that  solitary  vice  is  particularly  rife  in  armies. 
I  am  unaware  of  any  evidence  on  this  point,  and  beliuve  that,  in  the  Kngliah 
army,  8uch  habits  are  uncommon. 

C.  77a'  Amount  uf  Sichiesn  and  Mortality  suffered  hy  the  Becruit  during 
ifif  Fir^t  SU  Months  and  Year  of  Service. — This  is  an  extremely  important 
matter,  but  at  present  we  are  not  able  to  answer  the  question  for  the  English 
aniiy.     (See  page  398  for  a  few  facts.) 

In.  the  French  army/  thti  amount  of  sickness  among  soldiers  under  one 
year  of  service  Is  more  than  one-thinl  greater  than  among  the  army  generally ; 
this  is  partly  caused  by  slight  injuries,  though  not  solely,  for  the  adjuissiona 
to  ho8pital+  are  nearly  one-fourth  more  among  them  than  in  the  army  at  large. 
In  1802,  the  mortality  from  disease  under  one  year's  service  was  11-45.  In 
1863,  it  was  13*26  per  1000  of  strength  of  that  sennce,  which  is  much  greater 
than  the  mortility  at  )dl  ages  (wliidx  was  8-31  and  910  in  18G2  and  1863.) 

A  Sf'ftoof  j'ftr  ItecruitA. — Looking  to  the  very  gwait  importance  of  projwrly 
training  the  recruit  in  all  ways,  and  recogni.nng  the  fact  that  an  array  badly 
recniitoil  was  never  yet  made  a  gotnl  one,  it  may  be  questioned  whether  the 
present  system  of  etdisting  a  man  for  a  jiarticular  regiment,  and  sending  him 
at  once  to  his  regiment  or  dopdt,  is  the  best  that  can  be  adopted.  It  would 
socm  much  wiser  to  conduct  bis  physical  tmining  altogether  a])art  from  the 
older  men,  to  give  liim  a  dii^ferent  ami  more  nutritious  diet  than  the  luU- 
grunii  man  requires,  and  to  secure  him,  as  far  as  can  be,  from  the  bad  in- 
lluences  of  injurious  companionship. 

In  a  school  for  recruits,  not  only  could  physical,  mental,  and  moral  training 
be  much  better  conducted  than  under  tlie  pri>aent  system,  but  men  might  bo 
selecteil  for  the  diHerent  arms  of  the  service ;  weakly  men  might  be  got  rid  of, 
or  emplityed  in  the  corps  requiring  least  vigour  of  body. 

Six  months'  tniining  at  such  a  school  would  be  tlie  best  possible  initiation, 
nor  would  the  State  lose  any  period  of  service  in  reality.  If  the  recruit 
entered  the  ranks  at  six  mouths  instea<l  of  three,  the  trilling  loss  would  be 
iJEir  more  than  compensated  by  tlie  greater  vigour  and  the  lessened  sickness. 

*  Slatistique  MMirilv  ita  rAmite  pondant  l*Ann6e  1802.  Paris,  1664,  p.  11.  Ibid,  pendant 
rAiin«;,  IR6.1    Pftris,  18fl5,  p.  61. 

f  TUv  Frvucli  treat  aoiue  cases  iii  bamcks,  toina  iu  tlitt  ngimeatal  iafirmarin,  toina  (the 
severe  casfis)  iu  guuerol  boex>itals. 
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Thb  recniit  having  entered  the  rank«,  hegina  his  Hervico,  wo  will  aesunie,  at 
home.  This  does  not  nec<i8sarily  follow,  for  he  may  bo  soon  sent  out  to  his 
regiment  hctvijij^  abroad.  Usually,  hv)wcver,  ho  is  kejit  at  his  dejxit  as  long 
as  possible.  It  would  be  dtwirable,  however,  to  make  a  rule  tliat  the  first 
two  years  of  service  should  always  be  at  home.  In  previous  chapters,  the 
footl,  clothing,  housing,  &c.,  of  the  soldier  have  been  discussed,  so  that  1  have 
now  men^ly  to  describe  the  effects  of  the  life  np*>n  him. 

"We  should  suppose  ihv  life  would  Ije  a  hraltliy  one.  It  is  a  mxiscuW,  and, 
to  a  CL'Ttftin  extDiit,  an  opou-nir  life,  yet  witLoiit  great  exposure  or  excessivo 
labdin- ;  the  food  is  good  (though  there  might  be  some  improvement),  the 
lod>:;iiig  is  now  becoming  exotillent,  and  the  principles  of  sanitation  of 
dwellings  are  carefully  prartiftod.  Although  the  mode  of  clotlung  might  bo 
imiueved,  there  is  not  nmch  thai  can  affect  health.  Tliere  is  a  freedom  from  tho 
jiwuniary  anxiety  which  often  presses  so  hardly  on  tlic  civil  luiisan,  and  in 
illness  the  soldier  receives  more  immediate  and  greater  care  than  is  nsTial  in 
the  class  from  whiuh  lu^  i-omcs. 

There  are  some  countt^rbalancing  coxiaidi'mtions.  In  a  barrack,  tlierc  is 
greater  compression  of  the  population  than  in  the  most  crowde<l  city,  and 
beyond  a  iloubt  the  soldier  has  greatly  suffered,  and  nven  now  suffers,  from 
tiie  foul  air  of  Wrrack  rooms.  But  this  is  a  danger  greatly  lessening,  owing 
to  tlie  exertions  of  tho  Barrack  hnprov^uiunt  Commissi  oners,  and^  as  is 
proved  by  the  experience  of  some  cnnviet  jails,  can  be  altogether  avoided. 

Among  the  duties  of  the  soldier  is  some  amount  of  night^work ;  it  is 
certain  that  this  is  a  serious  strain,  and  the  Sanitary  Commissioners,  therefore, 
inserted  in  tho  MedicAl  Regulations  an  order  that  tho  nvmiberof  nights  in  l>ed 
should  be  carefully  reported  by  medical  officers.  Commanding  officers  should 
by  infttnufd  Iiow  seriously  the  guanl  and  iientrj'  duties,  conducted  as  they  aro 
in  full  dress,  tell  on  the  men  if  they  are  too  frequent ;  one  guanUlay  in  (ivo 
is  qtiite  oft*»n  i?nough,  anci  as  there  arc  often  unueceBaary  posts,  four  nights  in 
beii  can  usually  be  secured  to  the  men,  if  the  commanding  olhoer  is  ixupreesod 
with  the  importance  of  this  matter. 

The  weight-s  and  accoutrements  are  injiirious,  and  of  late  years  a  practice 
has  cro])t  in  of  making  the  soldier  carr>'  his  pack  much  more  ihxjuently  tlian 
formerly.  Twenty  years  ago  he  merely  panuled  twice  a-week  in  hea^-y 
marching  onlcr  for  insjH!ction.  Now,  ho  often  carries  his  pack  on  field  days, 
sentry,  and  even  i-egimental  drill.  Instead  of  accustoming  men  to  tho  pack, 
and  making  it  easier,  it  breaks  them  down  ;  but  aa  this  whole  subject  is 
under  the  considcmtiou  of  the  authorities,  it  is  possible  that  alterations  will 
be  mode. 
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Tbr  recniit  having  entered  the  ranks,  begins  his  service,  we  will  assumct,  at 
home.  Tliis  4i»w5  not  necessarily  follow,  for  he  may  be  soon  «ciit  out  to  his 
regiment  curving  abroad.  Usually,  however,  he  is  kept  ut  his  UcjWit  as  long 
OS  possible.  It  woiUil  be  de-sirable,  however,  to  make  a  mle  that  the  first 
two  years  of  service  uhuuld  always  be  at  home,  lu  previous  cha]>ton^,  the 
food,  clothing,  housing,  Arc,  of  the  soldier  liavo  been  discuaaod,  so  that  1  have 
now  merely  to  describe  the  effects  of  tbo  Ufc  ajxtn  hinL 

W«  sliould  suppose  the  lil'u  would  be  a  healthy  one.  It  is  a  muscular,  and, 
to  a  certain  extent,  an  open-air  life,  yot  without  preat  exposure  or  excessive 
labour ;  the  food  is  jjood  (though  there  mi^ht  be  some  improvement),  the 
lodging  ia  now  bomming  excellent,  and  the  principles  of  sanitation  of 
dwellings  are  carefully  practised.  Although  the  mode  of  clothing  might  be 
improved,  there  is  not  much  that  can  affect  health.  There  is  a  freedom  from  tho 
p^HMiniary  anxiety  which  often  presses  so  hardly  on  tho  civil  artiaan,  and  in 
iUnes8  the  suKlit^r  reiu-ivr^  ntore  jjumediate  and  greater  care  than  is  usual  In 
the  class  froni  wluch  he  rontca. 

There  are  some  counterbalancing  considerations.  In  a  barrack,  there  is 
great«r  conipi^esHiou  of  the  i>o[Julaitiou  than  in  the  most  crowded  city,  and 
boyond  a  doubt  the  soldier  lias  grt  aily  HiiJlert'd,  and  even  now  suffers,  from 
the  fuul  air  of  barrack  rwrnis.  llut  this  is  a  danger  greatly  lessening,  owinR 
to  the  e.Vbrtion3  of  tho  liarmck  lm])rovement  Comniistiioners,  and,  as  i& 
proved  by  the  experience  of  some  convict  jails,  cfin  bn  altogether  avoidtMl. 

Anioijg  th(?  duties  of  the  soldifr  is  some  amount  of  night-work  ;  it  is 
certiiin  that  this  iH  a  serious  strain,  ami  tin*  Sanitary  Commissioners,  therufow', 
inserted  in  the  Medical  Regulations  uu  order  that  the  number  of  nights  in  btxl 
should  lie  cartit'ully  i-ejxjrted  by  medical  otlicere.  Commanding  officers  adioulfl 
In';  infurmed  how  RertoiLsly  the  guard  and  swmtry  duties,  conducted  as  they  are 
iu  fall  drt'ss,  toU  on  thy  men  if  they  are  too  frecjuent;  one  guard-day  in  five 
is  quite  often  enough,  and  as  there  are  often  unnecessary  i>osts,  four  nights  in 
ImmI  ran  usually  he  secured  to  the  men,  if  the  commanding  officer  is  improasetl 
with  the  inti>ortiince  of  this  matter. 

Tho  weights  and  accoutrements  arc  injurious,  and  of  late  years  a  practieti 
has  crept  in  of  making  the  soldier  carr>-  Ids  pack  much  more  frexpiently  tluin 
formerly.  Twenty  years  ago  lie  merely  pannhnl  twice  a-week  in  hea\'y 
marching  order  for  inspection.  Now,  he  ofieu  carries  his  pack  on  licld-flays, 
sentry,  nnd  even  regimental  drill.  Instead  df  accustoming  men  to  the  ]tack, 
and  making  it  ea^sier.  it  breaks  tliem  down  ;  but  ae  this  whole  subject  is 
under  tho  consideration  of  the  authorities,  it  is  possible  that  alterations  will 
be  made. 
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The  habits  of  the  soldier  are  also  unfavourable  to  health  ;  iu  the  infantry, 
aapecijUly,  lie  has  much  r^parc  time  on  his  liancU,  and  nnuui  pri'ssoH  on  him. 
£miui  is,  in  fact»  tho  ^at  bane  of  armies ;  less  in  onr  own  than  in  many 
others.  It  IB  uaid  to  wei^'h  most  heavily  ou  tht;  Ciunnim,  the  liusHian,  and 
even  on  tlie  French  army.  Ilcnce,  indetid,  part  of  tht?  rtwtlc.'wiiefla,  and  one 
of  the  dangers  of  large  standing  amiieff.  "Die  Konians  njiju'ar  to  have  avoided 
this  danger  by  making  their  distant  legions  sUtionivry,  and  permitting  mar- 
riage and  s»»ttlement ;  in  fact,  by  converting  them  inl<j  military  colonies.  Wo 
avoid  it  in  part  by  our  frequent  changes  of  place,  and  our  Colonial  and  Indiiui 
service ;  but  not  the  less,  both  at  home  and  alnoail,  do  i<ileuess  and  ennui j  tho 
parents  of  all  evils,  lead  tho  soldier  into  habite  which  sap  his  health.  Not 
merely  excessive  smoking,  drinking,  and  debauchery,  but  in  the  tropics  mere 
Ludnosa  and  inertia  have  to  be  comltated.  Much  is  now  being  done  by  estab- 
lishing reading-rooms,  trades,  industrial  oxbibitions,  &c.,  and  by  the  encour- 
agement of  athletic  sports  to  occupy  spare  time,  and  already  good  rvsultu 
bave  l)een  pprxbieed. 

l*he  establishment  of  trades,  especially,  which  will  not  only  interest  tho 
Boliiier,  but  benefit  him  pecumiarily,  is  a  matter  of  great  importance.  It  has 
long  been  a^ked  why  an  army  should  not  do  all  its  own  work  ;  give  the  men 
the  hope  and  opportunity  of  beuetitiug  themselves,  and  cnjirii  would  no 
longer  exist.  In  India,  Sir  Hugh  Rose  has  done  most  essential  service  by 
the  establiMimi'nt  of  trades,  and  the  system,  aft^^r  long  discussion  and  many 
reports,  is  now  hkt^ly  to  bo  fidly  tried  in  England. 

Every  miiitiirs'  officer  should  renicralH;r  that  one  of  the  proofs  of  ability  for 
command  and  administration  is  the  f)ower  of  occupying  liis  men,  not  in  routine, 
but  in  interesting  and  pleasant  work,  to  such  an  extent  that  rest  and  idle- 
ness may  Ije  welcomed  as  a  change,  not  felt  as  a  burden.  Constant  mental 
and  much  bodily  movement  is  a  necessity  for  ail  men ;  it  is  for  the  officers  to 
give  to  their  men  an  impulse  in  the  proper  direction. 

Among  the  conditions  of  the  soldier's  life  adverse  to  health,  enforced  celi- 
bacy must  be  reckoned.  This  prwlucea  not  merely  proiuiscuoua  intercourse, 
that  terrible  evil,  but  other  effects.  We  do  not  ro^iuirc  the  statisticid  proof 
that  both  in  the  army  and  civil  life  married  men  have  less  illness  and  longer 
lives  than  single  men  ;  we  might  be  certain,  a  priori,  that  the  great  function 
of  procreation  cannot  be  thus  endangered  by  the  conditions  we  impose  on  our 
Boliliors  without  injury.  The  continental  system  of  conscription  for  limited 
periods  has  prevented  this  mattiT  from  assuming  the  importance  it  does  in 
armie^s  enlisted  for  long  or  iK-nnanent  service,  but  as  the  soldier's  trade  is 
now  becoming  a  skilled  one,  and  as  he  will  be  retained  for  longer  periods,  it 
cannot  be  doubted  that  tho  great  military  powers  will  in  a  few  years  have  to 
meet  this  ditlieult  pri>bleni. 

For  our  own  army  the  question  is  already  pressing  enough,  nor  is  it  easy 
to  offer  A  solution  ;  it  can  only  be  hojxid  that  some  great  soldier  who  has, 
what  all  great  soldiers  must  have,  a  conviction  of  the  importtuice  and  a  know- 
ledge of  the  laws  of  health,  may  be  found  to  reconcile  the  demands  of  military 
service  with  the  dictates  of  a  rule  of  nature.     (See  page  469.) 

The  last  point  which,  probibly,  nuikes  the  soldiers  life  less  healthy  than 
it  would  otherwise  lie,  is  the  depressing  moml  etfcct  of  severe  ami  harassing 
discipline.  In  our  own  army  in  former  years,  it  is  impossible  to  doubt  that 
discipline  was  not  merely  unnecessarily  severe,  Init  was  absolutely  savage.  An 
enbghtened  public  opinion  has  gradually  altered  thiM,  and  with  gixwl  command- 
ing officers,  the  discipline  of  sonif  rej^'inientg  \&  prt>bnbly  nwuly  perfect ;  that  is 
to  say,  regular,  8ystt*matic,and  unfailing,  but  from  its  very  jupticc  and  regularity, 
and  from  its  judiciouauesa,  not  felt  as  irksome  and  oppressive  by  the  men. 
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SECTION  L 

I.— THE  LOSS  OF  STRENGTH  BY  DEATH  AND  ENVAUDIKG, 
PEB  loou  PER  ANNUM. 

(a.)  Hi/  D&iiiu — It  la  to  be  amleTBtood  that  the  xaortalitj  ia  here 
on  the  •tnsujjth,  that  is,  on  the  ntunber  of  healthj  persona  actoally  serving 
during  tb«  Uma.     Tbu  mortality  oa  the  sick  is  aoother  matter. 

Fn>m  th')  Parliaiaentaiy  Statistical  Ketoma  of  the  Army  (1840  and   185^ 

faich  uiclu'io  thu  y«airB  1826-1846),  we  find  that  the  mortality  among  the 

ralry  uf  the  liuu  whh  about  Jd  raoru  than  among  the  civil  male  populattoa 

at  tbu  Mmu  u^u  (ii&arjy  as  15  to  10*  per  1000),  among  the  Foot  riiLfirda  more 

Uuiii  floublu  {vttry  nearly  20^  per  1(X)0  ae  against  10),  among  the  Infantry  of 

th»  lino  jtha  more  (or  nearly  18  per  1000  as  against  10). 

Tlio  Htato  WAS  thus  losing  a  large  body  of  men  axuiually  in  excess  of  what 
would  have  b<x*n  ttm  case  luyl  there  been  no  army,  and  was  therefore  not  only 
sulft^rin;?  a  Ions,  but  incurring  a  heavy  reepongibility. 

In  llju  0|)lt<ndid  mou  of  the  HoufichoM  Briga^Ie,  diseases  of  the  lungs  (in- 
c1u'itnf<  pbtliiHiH)  luu^nnnUtil  for  no  U*ss  than  67*7  per  cent,  of  the  deaths,  in 
thi*  ravalry  uf  tho  liuu  for  nt?jtrly  50  per  cent.,  and  in  the  infantry  of  the  line 
for  57  pL^r  coul.  ;  while  aiiLong  tiie  civil  population  of  the  8oIilier»  age,  the 
jiroportiou  in  all  Kngland  mid  Wales  was  only  44*5  per  cent  of  the  total 
deatluf.  Tho  next  chief  caunos  of  death  were  fevers,  which  accounted  in  the 
diUeront  ^xwxh  of  tho  service  for  from  7  to  14  per  cent,  of  the  total  deaths. 
Tho  rftniai rider  of  tho  causes  of  dojithe  were  made  up  of  smaller  items. 

TbDM)  rfiimrkiiblu  nwults  wuro  uot  i>eculiftr  tu  thy  Enj^lish  Army.  Most 
Honii^  atill  do,  Ioho  mon^  than  the  male  civil  population  at  tho 
I'lio  following  are  tho  most  i-cliable  stiUistics : — f 


aniiioN  dit 
MillUU  »go. 


Per  1000. 


KmnonM823). 
Knmpi'    I'ltixlmns, 

1840),*        \ 

Army  horn. 
28*3 
19-9 

Ciril  PopuUtioa  at 

Army  A^sa.          ^ 

about  11 

Fmncn  (l8Gi!), 
„      (1H(J;J), 

. 

9*42 

about  11-09 

. 

9-22 

■ 

Fmnch  in  Atycria 

184«),         . 
(1862, 

64 

■ 

•f            It 

12-21 

■ 

1863), 
18G2),         , 

12-29 
1-7-69 

1 

*  III  fvntUr  tlir  ilrfitlu  from  t))*T  civil  nial«  (lopulation  of  tho  •oldmv*  sgei  {2i)  to  40)  wen 
\im\vivi  lo,  AtKi  111  lltv  hoalthy  <)iAtrietB  much  below  ;  tho  case  o^inst  the  soldier  U,  therefore, 
vviiit  woniif  tluiii  (t  niuU  iti  tliP  text, 

t  Mrytit)  (Klriiitti)tA  ilo  Stnl.  MM.  MtlitAire,  IS&9)  giv«i  tome  of  those  figures  j  oUien  an 
Ukcti  mini  tlie  reports  of  Urn  dlfTcront  unUea. 


i 
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I 


French  in  Italy.    (1863), 
Prussian,         .... 
Kuasian  (sories  of  ywirH), 
(1857-18G1),     . 
Austrian,        ,         .         .         . 
Piedmonteee  (1859), 
I'nik'd  iStates  (before  the  war), 
Portuguese  (1851-53),    . 


Per  1000. 
Array  Lom. 

17-92 
131 


Civil  PnpnUlion  at 
Aniiy  Agei. 


39 
18'7 
28 
IG 

18-8 
lG-5 


101 

uncertain,  but  under  39. 

uncertain,  but  much  less. 

T 
probably  about  1 1 . 

? 


k 


The  Danifih  army,  however,  is  as  hoallliy  as  the  oivO  population,  loeing 
only  9-5  piT  1000. 

llie  Hanoverian  army  is  healthier,  losing  only  5'3  per  1000  as  against  9*5 
atnou<^  the  civil  populutiuu  of  the  same  agcjs. 

In  these  foreign  armies  the  same  rule  holtia  good  ;  fevers  (chiefly  typhoid  in 
all  probability)  and  phthisis  were  the  great  causes  of  mortality.  In  Pi-ussia 
phthisis  cauHe<l  27  per  cent  of  the  totil  mortality,  but  in  that  army  ])]ithisical 
men  are  sent  home,  and  after  a  certain  time  are  Btruck  off  the  rolls,  ho  that 
the  army  deatlis  ore  thus  fewer  than  they  would  be  if  the  men  died  at  their 
regiments.  In  Austria  phthisi.s  causwl  25  deaths  out  of  every  100  ;  in  France, 
22'9;*  while  in  1859,  the  proiH>rtion  among  the  civil  popidation  was  17*76; 
in  Hanover,  39*4  ;  and  in  llelgium,  30 ;  though  in  the  latter  country  the  pro- 
portion among  the  civil  popuhition  was  only  18-97  deaths  from  phthisis  per 
100  of  all  deaths.  In  Portugal  the  luortoUty  from  phthisis  constitutes  22  per 
cent,  of  the  denth8,+  wiiile  in  the  civil  jwpulation  tlie  deaths  are  12  \HiT  cent. 
of  the  total  deaths.  In  these  armies,  also,  fevers  caused  a  greater  number  of 
the  deathfi  than  in  the  English  army,  even  in  the  period  referred  to.  In 
Prussia,  36;  in  France,  26  ;j  in  Belgium,  16-6;  and  in  Hanover,  23*68  per 
cent,  of  all  deaths  were  fnnu  fever  (typlioid  ?).  In  Portugal  only  3*9  deaths 
are  from  typhoid  out  of  every  100  deaths ;  this  ia  owing  to  its  rarity  in  the 
country  districts ;  it  is  common  in  Lisbon. 

>'othing  can  prove  more  clearly  that  in  ail  these  armies  the  same  causes  ore 
in  action.  And  from  what  has  bi'on  said  in  previous  chapters,  it  may  be  con- 
cluded that  the  reason  of  the  predominance  of  these  two  classes,  lung  diseases 
and  typhoid  fever,  must  be  sought  in  the  impure  barrack  air,  and  in  the  dcfoc- 
tive  removal  of  excreta. 

The  Crimean  war  commenced  in  1854,  and  ended  in  1856.  A  large  part 
of  the  Jinny  was  do«troye<l,  and  a  frt>.sh  force  of  younger  men  took  its  place, 
6oon  afttrwartls,  the  great  sanitary  reforms  of  Lord  Herbert  commenced.     In 

1859,  yearly  statistical  returns  began  to  be  publii&hed,  and  have  now  (18GG) 
been  completed  to  1863  (five  years). 

In  these  tive  years  the  mortality  of  all  anus  underwent  an  extraordinary 
decioaBe  from  that  of  the  former  period. 

Mirrtnliti/  per  Tlaiusinul  jitr  AnnnWy  inrJuding  Stn'ridee  and  Violent  Deaths, 
—  1859,-9-965;  1800,  =  9-95;  1861,-9-24;  18G2,=  8-72;  I863,  =  8'86. 

In  the  different  corps  of  the  service  tlie  amount  of  moilahty  varied.     In 

1860,  for  example,  it  ranged  from  as  little  as  1*55  in  the  Itoyal  Engineers,  to 
19-08  in  a  Military  Train  battalion. 

*  Tbifl  wa«  in  1840  ;  I  have  calculated  this  from  l^veran'fi  Ktunu  from  eleven  of  the  mat 
goirUona.  In  ]'S63,  tlie  mortoUtr  from  iyjihoid  in  the  French  anuy  wa«  1-87  d&ithj  per  1000 
of  etructive*  In  Prance  ;  193  in  AlReria ;  and  3-&5  in  Italy. 

t  Marques,  renewed  In  an  excellent  article  in  the  British  and  Foreign  Medico-diir.  Reriew 
for  April,  1863. 

X  Laveran  in  1860  moilo  the  numUcr  25-9  in  the  deaths  fmm  eleven  pnTrisonR, 
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The  general  result  of  the  life  at  home  on  aoliliurs  must  now  Iw  ci msiilerwL 
It  is  hy  no  means  easy  to  say  whether  aoldiora  enjoy  as  A-igoroufi  h(^alth  ha 
the  classes  itova  which  they  ai"e  dniwn ;  the  comimrison  of  the  number  of 
sick,  ur  of  days'  work  lost  hy  illness  by  artinHUis,  cuiuiot  be  nmile,  us  suKltera 
often  go  into  hosjiital  for  slight  ailments  which  will  not  cause  on  artisan  to 
give  up  work.  Tlie  oniouut  uf  oonipurative  mortality  secma  the  only  avail- 
ahlo  ttist,  though  it  cannot  be  considered  a  very  good  one. 

Following  the  order  laid  down  in  the  chapter  on  Statistics,  we  have  to 
consider — 

SECTION  I. 


L— THE  LOSS  OF  STRENGTH  BY  DEATH  AND  INVALIDING, 

PER  I(X>0  PER  ANNUM. 

(a.)  By  Death, — It  is  to  be  understood  tliat  the  mortality  is  hero  reckoned 
on  the  strength,  tlmt  is,  on  the  number  of  healthy  persons  actually  serving 
during  the  time.     The  mortality  on  the  sick  xa  another  matter. 

From  the  Parluiineutary  StittisticiU  Upturns  of  tlie  Army  (1840  and  1853, 
which  include  the  years  1825-184*5),  we  tind  that  the  murtality  among  the 
cavalry  of  the  line  was  about  Jd  more  than  among  the  civil  male  population 
at  the  same  age  (nearly  as  15  to  10*  per  1000),  among  the  Foot  Musirds  mora 
than  double  (very  nearly  20J  pi?r  1000  aa  against  10),  among  the  Infantry  of 
the  line  }ths  more  (or  nearly  IS  per  lUOO  as  against  10). 

Tlio  State  was  thus  losing  a  large  body  of  men  annually  in  excess  of  whnt 
wt>uld  have  been  the  case  had  thrre  l»een  no  army,  and  was  therefore  not  only 
aulleriug  a  loss,  but  incurring  a  lieavy  respousibility. 

In  the  splendid  men  of  the  Ibiusfhold  Brigaile,  difieasea  of  the  lungs  (in- 
cluding phthisis)  accounted  for  no  lesw  than  67"  7  ])er  cent,  of  llie  deaths,  in 
the  cavalry  of  the  line  for  nearly  5t>  i>er  cent.,  and  in  the  infantry  of  the  lino 
for  57  jwr  cent.  ;  while  anmng  the  civil  population  of  tlie  soldiers  age,  the 
proportion  in  all  England  and  Wales  woa  only  -t-t'S  per  cent,  of  the  total 
deaths.  Thu  next  cliicf  causes  of  death  were  fevers,  which  accounted  in  the 
different  anns  of  the  service  for  from  7  to  14  per  cent,  of  the  t-otol  deaths. 
The  remainder  of  the  causes  of  deatlis  >vere  made  up  of  smaller  itt^ms. 

These  remiirknlde  rLtsults  were  not  i>eculiar  to  the  English  Army.  Moat 
armies  did,  some  still  do,  l«:>i!«  more  than  the  male  civil  population  at  tho 
same  age,     Tho  following  are  the  most  reliable  statistics  : — f 

Per  1000. 


Army  Loss. 

vivii  rupuwiiuo  lu 
Anny  Agos,          M 

France  ^1823), 

28-3 

1 

France  (Piuxhans,  1846), 

19-9 

about  11 

France(l8G2). 

9-42 

about  11-09 

„      (1803),         .         .         . 

922 

J 

French  in  Algeria  (1846), 

(1862).         . 

64 

1 

12-21 

I 

(1863),         . 

12-29 

1 

Italy      0862),        . 

1-7-69 

1 

*  Id  reality  the  deaths  troxa  the  civil  male  populalfon  of  the  nnlftteni'  ages  (20  to  A0\  -were 
below  10,  uiU  in  the  healthy  districU  much  Iwlow  ;  tho  caM  ogaitul  tho  aoldier  is,  thervfom, 
Bven  wome  than  it  read*  in  the  i^xX. 

t  M«yQ«  iEli'iueDU  de  Stat.  MtWl.  Militalre,  186&)  gives  aome  of  these  %urei;  others  arv 
taken  frum  the  nports  of  the  different  armied. 
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Per  1000. 


I 


Trench  in  Italy,    (18C3), 
Prussian,         .... 
Kufwian  (series  of  years), 
(1857-18G1),     . 
Austrian,         .... 
Pi*;dmonle80  (1859), 
United  States  (before  tho  war), 
Portuguese  (1851-53),     . 


Civil  PopnlBtion  at 
Anny  Aged. 


lot 

uncertain,  but  under  39. 

uncertain,  but  much  less. 

? 
probably  about  1 1. 

1 


The  Danish  army,  however,  is  as  hoallhy  as  the  ciyil  population,  losing 
only  9-5  per  1000. 

The  Hauoverian  array  is  healthier,  losing  only  5*3  per  1000  as  against  9*5 
aiQoni;;  the  civil  ]K>piUatiun  of  Uie  same  n^e^ 

In  thase  foreign  armies  tlie  Mime  rule  Iiolda  g<x»d  j  fevers  (chiefly  typhoid  in 
all  probability)  and  phthisis  were  the  great  causes  of  mortality,  lii  Pnissia 
phlhisifi  caused  27  per  cent,  of  the  total  mortality,  but  in  that  amiy  plitliisical 
men  are  sent  home,  and  al'ter  a  eei*tain  time  are  struck  off  the  rolls,  so  that 
the  army  deathR  ai*e  thus  fewer  than  they  would  lie  if  the  men  died  ut  their 
rcgimenta.  In  Austria  phthisis  caused  25  deaths  f«it  of  ev(>ry  100  ;  in  France, 
22*9  ;*  while  in  1859,  the  proportion  among  tho  civil  population  was  17*76; 
in  Hannvi^r,  3y'4 ;  ami  in  llelgiuin,  30 ;  though  in  tlie  latter  country  the  pro- 
portion among  the  civil  population  was  only  18-97  di^aths  frrmi  phthisis  per 
100  of  all  deaths.  In  Purtugal  the  mortality  from  phthisis  constitutes  22  per 
cent,  of  the  deaths,t  whik-  in  the  civil  ]>opulation  tlie  deaths  are  12  {wr  cent. 
of  the  total  deatlis.  In  these  armies,  also,  fevers  cause<i  a  greater  number  of 
the  deaths  tlian  in  the  English  army,  even  in  tho  period  referred  to.  In 
PruBsia,  36  ;  in  France,  26;}  in  Belgium,  16*6;  and  in  Hanover,  23*G8  per 
cent,  of  all  deaths  were  from  fever  (typhoid  T).  In  Portugal  only  3'9  deaths 
are  from  typhoid  out  of  every  100  tlentbs;  this  is  owing  to  its  rarity  in  the 
country  districts ;  it  is  common  in  Lisbon. 

Nothing  can  prove  more  clearly  that  in  all  the^se  armies  the  same  causes  are 
in  action.  And  irom  what  has  been  said  in  previous  chapters,  it  may  be  coQ- 
cluded  that  the  n^ason  of  the  predominance  of  those  two  classes,  lung  diseases 
and  typhoid  fever,  must  be  sought  in  tlie  impure  barrack  air,  and  in  the  defec- 
tive removal  of  excreta. 

The  Crimean  war  commenced  in  1654,  and  ended  in  1856.  A  large  part 
of  the  army  was  destroyed,  and  a  fresh  force  of  younger  men  took  its  place. 
Soon  afterwards,  the  great  sanitary  reforms  of  Lord  Herbert  commenced.     In 

1859,  yearly  statistical  returns  b^gan  to  be  published,  and  have  now  (1866) 
been  completeil  to  1863  (five  years). 

In  these*  tive  years  the  mortality  of  all  anus  underwent  an  extraordinary 
decrease  from  that  of  tho  former  perioiL 

Mortality  ywr  Thoumml  jt*r  Annum.,  inchtding  Suieidc* and  Vtolcfti Deaths. 
— 1859,  =  9-965;  1860,-995;  18C1,  =  9*24;  1862,  =  8*72;  1863,  =  8*86. 

In  the  different  corps  of  the  service  the  amount  of  mortahty  varied.     In 

1860,  for  example,  it  ranged  from  as  little  as  1*55  in  tho  Royal  Engineers,  to 
19-08  in  a  Mihtary  Train  battalion, 

*  Tills  was  In  1S60  ;  I  hare  calcu]ftted  this  from  Lareraa's  retnntB  from  eleven  of  the  great 
garriionB.  In  1883,  the  nmrUlity  fn^m  typlioid  iu  the  French  army  »u  187  de^Uu  per  lOOO 
of  cffcctiYce  in  Franco :  1  •iHi  in  AlKt-ria  ;  and  3-5ri  in  Italy. 

f  Marqiiefi,  reriewod  in  an  eicelleut  article  iu  the  BHtuth  and  Foreif^i  MrdifO'Cltir.  Rertew 
for  Ai.ril,  IMS. 

t  lAveran  in  1860  hiwlc  the  tmniWcr  25'D  in  the  deaths  frrni  elevi-n  panwons. 
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civil  population.  Tliese  tables  show,  in  fact,  that  there  must  be  a  luge 
amount  of  phthisis  generated  in  the  army ;  and  in  the  Foot  Guards  it  would 
Boem  to  be  nearly  four  times  as  much  as  among  the  civil  male  population  of 
25  to  45  years  of  age. 

In  the  French,  the  deaths  from  phthisiB  are  rather  less  than  in  tlie  British 
army. 

The  ileathfl  from  continued  fever  (typhoid  almost  entirely)  to  1000  of 
strength  declined  extremely  from  the  early  to  the  later  period.  A  table 
copied  fiom  Dr  Balfour  shows  this  very  clearly ; — 

AchnMom  and  Deaths /torn.  Continued  Fecer  per  1000  of  Strength, 


Goars. 

1837-46. 

1859. 

1S0O. 

1841. 

Adm. 

Died. 

Adm. 

Died. 

Adm. 

Died. 

Adm. 

Died. 

53 

•5 
-55 
•52 
•6 

•3 

•64 

Household  Cavalry,    . 
Dragoon  Guards   and  * 
Dragoons.      ...  J 
Royal  Artillery,     .     . 
Military  Train,       .     . 
Foot  Guards,     .     . 
Intantty  Kei^'iments,  . 
Cavalry  I>ei)0t3,     .     . 
lioyal  Artillery  Depots, 
Depot  Battalions,  .     . 

51-9 
51 

77-7 
69-9 

1-36 
•65 

2"44 

2-45 

27-8 
26 

32-2 

29 

-37 
•35 

•84 

'G6 

18-81 

20-09 

14-93 
32-59 
27-93 
22-33 
32-85 

24-92 

•11 

•26 

1-21 

-52 

•66 

•8 

•17 

5^74 

27-08 

12-38 

20-36 

29-77 

19-24 

36*33 

18-7 

25-4 

In  1662  and  1863  the  numbers  are  not  very  different  irom  those  of  the 
preceding  3  years. 

The  decline  of  continued  fever  is  therefore  very  greats 

There  can  be  no  doubt  that,  both  as  regards  phtliisis  and  fever,  a  reduction 
can  Htill  he  made;  ami  future  returns  will  see  considerable  progress,  though 
we  can  hardly  expect  again  to  witness  so  great  a  reduction.  There  is  every 
encoura^ceraent  from  the  past  to  carry  on  actively  all  measures  which  can  do 
away  witli  the  causes  still  existing.    (See  chapter  on  Prevention  op  Diskask.) 

So  also  it  may  bo  questioned  whether  pneumonia,  brunchitis,  and  heart 
disease  could  not  be  furtht^r  retluced-  Tli«  ulmervations  already  made  in  the 
chapter  on  Accoctrementh  reiidt-T  it  very  liki.ly  that  this  can  be  ilone. 

I  am  strtngtheued  in  this  opinion  from  lindiug  that  a  great  tbUervuce  in 
mortality,  and  in  its  causes,  exists  in  the  ditferent  arms  of  the  service  and  in 
different  corjia.  This  argument  will  be  stronger,  however,  when  the  tiguree 
are  derived  from  a  larger  niunber  of  years.  So  also  in  the  French  army,  in 
which  the  dress  and  accoutrements  are  both  better  arranged  than  our  own, 
the  amount  of  lieart  disease  is  less.  Taking  Dr  Balfour's  figures,*  it  appears 
tliat  the  deaths  per  1000,  from  diseases  of  the  org[&nsof  circulation,  are  in  the 
French  army  in  France,  only  -255  per  1000  of  strength ;  in  our  own  array 
*895,  or  3J  times  as  much. 

To  show  the  effect  of  age  and  of  the  armfi  of  the  service  on  the  total  mor- 
tality, I  subjoin  a  table  compiled  from  Dr  Balfour's  reports. 


•  Amiy  Medical  Rcjiorl,  vol.  v.  p.  166. 
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Annual  RaHo  of  Deaths  per  1000  Limitg  at  thefollomng  A*je3  (Bui/our). 


CORM. 


UnJcr  20. 


20-24. 


26-29. 


Household  Cavalry,  .  .  . 
TJragtion  Guards  and  Dragoons, 

Military  Train, 

Foot  Guards, 

Infantry  liegimonta,  .  .  . 
Depot  Battalions,  .... 
Royal  Artillwry, 

EngLind  and  Wales  gene- 
rally,      

Healthy  districts  in  Eng- 
land and  Wales,   .     . 


2-47 

4-398 

6*33 

3-140 

5*036 

0-7 


6-34 

4-498 
fi'282 
8-062 
6-658 
9-684 
4-576 


10-3 
14-3 

2i"l 
19-8 


6-806 
7-288 
4-292 
9-252 
8-598 
11-646 
6-93M 


COBFS. 


80-34. 


85-39. 


S 


40  snd  upwanK 


S 


Household  Cavalry,  ,  .  . 
Dragoon  Guards  and  Dragoons, 

Military  Train, 

Foot  Guards, 

Infantry  Regiments,  .  ,  ^ 
Dejwt  ijattalious,  .... 
Royal  Artillery, 

Eiiglujid  and  Wales  gono- 
rally. 

Healthy  districts  in  Eng- 
land and  Wales,   . 


13-3 
14-6 


6  95 
11-624 

6-852 
12-712 
13-966 
18148 

7-498 


8-4  0-508 
16-3  13-58 
30-622 
14-306 
15*776 
26-41 
13-158 


21 


13-420442 
I8-3'25-232 
...  141-332 
26-216-314 
23-4  1739 
31-048 
0-968 


The  effect  of  length  of  service  on  mortality  has  not  yet  been  ftiUy  worked 
out,  hut  appears  to  l»e  very  great 

From  the  French  army  Reports  (1862  and  1863),  mortality  appears  to  lessen 
with  service  after  the  third  year  is  paased,  and  is  least  in  the  period  seven  to  ten 
years'  acrvice  {Saii^^ue  Med.  de  V A mxie pendant  VAnn^  1862,  p.  32,  ibid.  1863). 

In  the  French  Army. 


D«atlu  hy  Dineiuie 

p«rlOOO. 
\m.             18(B. 

Dutbi  by  Boicide 

per  1000. 

imT      i8«. 

Less  than  1  year  of  service, 

11-45         13*26 

-16             -39 

From  1  to    3  years, . 

1338         12-81 

•32             -28 

»»     3  „     5     „      . 

9-30          9-77 

•42             -35 

«     6  ti     7     „     . 

7-40          6-62 

•86             -54 

„     7  „  10    „     . 

4-99           6-14 

-98             '68 

„  10  „  14     „      . 

5-72           6*12 

1-12             -61 

Over  1 4  years. 

711           7  82 

125             '65 

2k 
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The  decrease  of  mortality  with  length  of  service,  in  the  French  arm^',  i» 
(|uite  reumrkablc.  Had  the  luter  years  uf  service  beeii  given,  nu  doubt  tbn 
mortality  wouhl  have  shown  an  increase  ftt  that  time.  TTie  regnlar  increase  in 
suiciUid  deatlia,  with  length  of  service,  \s  also  voiy  striking,  jjarticularl}^  in  1 862, 

The  effect  of  rank  is  also  very  marked.  In  all  arniios,  the  conunissioned 
otftcers  are  more  healthy  than  any  other  class.  The  non-commissioned  officers 
ai-o  more  healthy  than  the  men,  even  to  the  extent  of  40  or  oven  45  per  cent 

(ft.)  By  lumiidhifj. — Taking  the  men  under  21  years'  service  only,  the 
number  of  men  discharged  for  lllu&sa  haa  varied  in  difierent  years  and  regi- 
ments very  greatly. 


Ifmnberper  1000  Invalided  under  21  yeare*  Service, 

1 

Arms. 

1S39-53. 

1859, 

1860. 

1861. 

1862. 

1863. 

Househohl  Cavalry,     . 

15-2 

7-42 

14-7 

8.2 

12-27 

1644 

Ciivalry  of  Line, 

20-9 

1-1 -c 

22-8 

47 

28-53 

24-70 

Rnyiil  Artillery, 

. . . 

20-2 

21 -1 

31-01 

221& 

MiliUiry  Train,  . 

... 

... 

21-7 

38-5 

26*60 

30-85 

Foot  Guardd, 

15-9 

19-87 

24-6 

28*2 

38-45 

3003 

Infantrj',    . 

20-8 

10.41 

21-3 

35 

25-71 

33-90 

Cavalry  Depots, 

. .. 

... 

, ,, 

... 

59-29 

14-56 

Depot  Battalions        1 
(Inliiutry),       .      j 

... 

21-6 

72-3 

50-85 

30-40 

The  amount  of  invaliding  is  influenced  by  othftr  causefl  than  mere  inefficiency 
of  the  men  ;  somt'times  a  ruduclioa  is  made  in  the  army,  and  the  opportunity 
w  lAken  to  remove  weakly  men  who  would  otliRnvise  have  continued  to  serva. 
Thia  wius  the  case  in  1861.  As  invaliding  greatly  atfectii  the  murtidity  of  the 
army,  a  source  of  fallacy  is  ijitvoduced  whii:;li  it  is  not  easy  to  avoid.     In 

1861  the  ratio  of  invaliding  per  1000  was,  for  the  whole  army,  51*419;  in 

1862  it  was  41*27 ;  in  1863  it  -vi-as  32-58. 

Tt  thus  appears  that  the  total  loss  of  men  per  1000  per  annum  by  deaths 
mid  invahding  differs  greatly  in  the  dill'erent  arms,  but  is  about  42  per  1000 
per  aiiuum  for  the  whole  army.  \V;th  a  mean  strength  of  70,000  men  serving 
at  home,  this  amounts  to  a  yearly  decrease  of  nearly  3000  men. 


I 


SECTION  11. 
LOSS  OF  SERVICE  FROM  SICKNESS  PER  1000  PER  AKNITM. 

Sub-Section  I. 

(f(.)  Number  of  Adjitiwifma  info  Hosjnfal. — On  an  average  1000  soldiers 
furnish  rather  over  1000  admiaaione  into  hospital  per  annum. 

In  1837-46  (Infantry)  1044  In  18GI         (total)  1025 


1859 
1860 


(t^jtal) 


1066 
1053 


1862 
1863 


989 
960 


The  number  varies  in  the  different  arms  from  about  500  in  the  Honseholtl 
Cavalry,  which  is  usually  the  lowest,  to  about  1400  in  the  Cavalry  and 
Artillery  Dtpots.  In  the  first  case  the  steady  character  of  the  men,  many  of 
whom  are  mamed,  and  in  the  second  the  frequency  of  contusions  tluring  drill, 
accounts  for  this  great  range.     In  the  Infantry'  the  average  is  from  850  to  1020. 


IKVAUDDfO. 
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It  appears,  therefore,  that  the  nuiiiber  of  adniissious  hiis  remained  tolerably 
constaiit  for  25  years,  although  ilurtng  that  tirnti  the  mortality  has  so  nmch 
decrease^l,  a  fact  which  proves  how  infeiinr  a  test  of  health  the  number  of  ad- 
missioiis  is.  lu  no  part  of  the  world,  indeed,  have  they  a  couutaut  relatiuu  to 
the  d4?aths. 

In  the  French  army  everywhere  the  admissions  were  aa  follows  in  1862. 
It  must  be  underetood  that  the  French  system  is  efiseutially  ditl'ercnt  from  our 
own,  lu  the  slight  cases  of  sickness  are  treated  either  In  the  barrack-rooms  or 
in  the  iuiirmaries,  while  the  severer  cases  are  sent  to  general  hospitals.  In 
1862  the  meAn  strength  iteffectif  moyenne)  was  372,166  men;  the  number 
"  present"  with  the  regunents  was  316,578. 

AdmiMioiu  in  1862.  Per  lOOO  of  izienn  Htrengtli. 

106,262  285 


Into  hospital. 
Into  infirmarics,  or  treated 
in  the  barrack-room, 

Total, 


1697,950 
804,212 


1875 


2160 


In  France  alone  there  were  630,370  total  admissions  to  304,733  of  effective 
strength,  or  at  the  rate  of  2088  per  1000  of  slroiigth.  In  Italy  the  admis- 
sions were  3460,  and  in  Algeria  2248  per  1000  of  strength.  In  1863,  on  the 
1st  .Tanuar}*,  there  were  255,013  men  presi-nt  with  their  regiments  in  France 
on  that  day  there  were  in  hospital  26  men  per  1000,  atul  in  tlie  infinuaries  or 
in  barracks  sick  there  were  19,  or  altogether  45  uoa-etfective  per  1000  of 
strength. 

Tlio  French  plan  clearly  sliows  how  alight  three-fourths  of  the  cases  in  the 
French  army  are,  as  no  man  sick  for  more  than  a  day  is  kept  in  the  barrack, 
or  for  mora  than  a  few  days  in  the  iniirmarics  \  all  severer  cases  are  sent  to 
hospitaL 

In  the  different  arms  the  proportion  varietl  from  a  total  sick  of  1153  (Im- 
I      penal  Guanl)  to  2425  (Cavalry)  per  1000  of  strength. 

1  Sub-Section  II. 

■  {b.)  Daily  ntouber  of  Sick  in  HoepitnJ  per  1000  of  Strength, — About  one 
I      twentieth  of  the  army  is  constantly  sick  in  time  of  pcace^  or  5  per  cent. 

■  In  1860,  the  proportion  was  54*72  per  1000,  or  5*4  per  cent. 
^—^  1861,  „  54-54  5-4       „ 
^B              1862,                                   52.45                        5*2       „ 
W^             1863,                                  4914                       4  9      „ 

I     The  different  arms,  however,  present  different  numbers. 


AaMS. 

18S7-40. 

1850. 

1860. 

1861. 

186& 

1868. 

Household  Cavalry, 

28-70 

28-68 

31-38 

33-21 

33-52 

Cavalry  of  the  Line, 

40 

6113 

41-67 

43-43 

43-62 

47-22 

Royal  Artillrn-,     . 

... 

57-51 

57-13 

r)0-62 

46-87 

Militir\'  Tmin, 

... 

71-82 

62-66 

50-22 

54-25 

51-61 

Foot  Guards,    .     . 

43 

51-76 

52 

51-73 

57-12 

58-58 

Infantry  Kegimonts, 

48*50 

50-91 

48-13 

4612 

4565 

40-92 

Dejwt    Battalions,  ( 
(Infantrv),    .     .  ] 

... 

... 

57-55 

51-48 

47-63 

4573 

2  k2 
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lu  England,  the  niimher  of  niembora  of  fHr?nd1y  Bix-ietiea,  between  20  an<i 
30  years  of  ago.,  who  are  constantly  sick  is  nearly  Ifi  per  1000. 

The  flaily  sick  in  foreign  armies  per  1000  of  niun  actually  with  their 
regimonta  is — 

French  (1846)» 

„         1862).        . 

M  .    <1863).        . 
Prussian, 
Austrian, 
Belgian  (1859), 
Portugneeo  (1851-53), 

The  number  of  daily  sick  has,  of  course,  a  wide  range ;  sometimes  on  hos- 
jiit.ll  is  almost  clo3e<l,  at  (ith^r  timoa  there  may  be  more  than  100  siok  per 
1000  of  strength,  Tlie  composition  and  the  duties  of  the  several  annd 
BufiiciL'utly  indicate  some  of  the  reasouB  for  the  diflereucee  in  tho  above 
tablo. 


Sub-Section  III. 

(e.)  Number  of  Days  spt^nt  in  Honj/itnl  jM^r  ftrin?  I'n  each  1000  ofSirmgfh. — 
The  number  of  days'  service  of  a  battalioii  1000  strong  in  a  year  would  bo  of 
course  (1000  x  3G5  =  )  305,000.  If  we  assiune  the  avewigo  number  of  sick  to 
be  54  per  1000,  there  are  lost  to  the  State  (54  x  365  =  )19,710  days'  sorviee 
per  annum,  or  19J  days  per  man  ;  that  is  to  say,  each  man  has  a  little  under 
three  weeks*  illnosa  in  the  course  of  the  year.  As  already  aaid,  it  is  diffi- 
cult to  compare  the  sickness  of  soliliera  and  civilians,  but  the  above  amount 
seems  large  when  we  remember  thai,  in  the  friendly  societies,  the  average 
sickness  per  man  per  annum  (under  forty  yoars  of  age)  is  leas  than  seven 
days. 

The  number  of  days  of  hospital  to  each  sick  man  (moan  duration  of  cases) 
is  nciarly  the  same,  as  the  number  of  ajlmissions  nearly  equals  the  strengtK 

It  can  be  most  easily  calculaU^d  as  following :  multi[>ly  the  mean  number 
of  sick  (sick  population)  by  the  nuuibor  of  days  in  the  ]ierif«i,  and  divide  by 
the  coses  treated.  ITie  ^*  cases  treated'*  is  the  mean  of  the  admissions  and 
ilischarges  in  the  period. 

In  the  ditlbroiit  arms  the  mean  duration  of  cases  is  as  follows : — 


Days  in  Hoejn/ai  to  each  Sick  Man  ( =  Duration  of  Cases). 


1837-40. 

1859. 

1860. 

1661. 

1862. 

1863. 

UouBchold  Cavalry, 

15 

19-46 

20-39 

20-41 

20-43 

19-03 

Dragoon     Guards   | 
and  Dragoons,      J 

15 

1902 

16-51 

16-36 

16*07 

18-74 

Koyal  Artillerj',     . 

.. . 

... 

20-06 

20-63 

19-22 

18-56 

Military  Train,      . 

20-75 

19-84 

19-85 

17-76 

16-53 

Foot  UuartU,    .     . 

18 

23-87 

25-07 

23-79 

2404 

22-35 

Infantiy,      .     .     . 

17 

19^28 

19-43 

19-84 

20  03 

1808 

De|xit  Battalions, 

... 

... 

19*09 

19-99 

19-24 

1707 

SICKNKSS. 
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AuBtrian  armv,  1 7  to  1 8  days, 

Fnmch  (1846),  IG  days. 

French  at  home,  all  cases  (1S62), 

7*84  days. 
French  at  home  (1863),  8-02  days. 


French  in  hospitals  only  (18G3  and 

1863),  27  days. 
Prussian,  IG  daya. 
Hel^an,  23*0  days. 
Portuguese,  19  daya. 


I 


Scb-Section  rV. 

((/.)  Aforiality  to  Sickntnu. — This  is,  of  course,  a  different  point  fi-oni  tliat 
of  the  relation  of  mortality  to  strength.  A  few  cos^  of  very  fatal  illne^is  may 
give  a  large  mortality  to  cases  of  sickness,  but  the  mortality  to  strength  may 
be  very  smalL 

The  mere  statement  of  the  ratio  of  mortality  to  sickness  gives  little  infor- 
mation ;  what  18  wantf>d  is  the  mortality  of  each  disease,  and  at  every  age. 
Otherwise  the  introduction  of  a  number  of  trilling  cases  of  disease  may  com- 
pk'l«ly  mask  the  real  facts. 

"When,  however,  the  general  ratio  is  to  be  determined,  it  must  be  calculated 
in  one  of  three  ways  : — 

1.  Mortality  to  admissions  in  the  time.  This  is,  however,  an  uncertain 
plan ;  a  number  of  cases  ailniittetl  towards  the  close  of  a  period,  and  the 
greater  part  uf  whose  traatment  and  mortality  Mis  into  the  next  period,  may 
cause  an  error. 

2.  Mortality  to  cases  treated  ( =  mean  of  admlsaioua  and  discharges).* 
This  is  the  best  method  of  calculation. 

3.  Mortality  to  sick  jwpulation,  i.e.,  the  number  of  deaths  furnished  per 
annum  by  a  daily  constant  number  of  sick.  This,  however,  must  bo  taken  in 
connection  witli  the  absohite  numW  of  sick  in  the  ttnio,  and  with  the  dura- 
tion of  the  cases,  or,  in  othc-r  words,  witli  the  kind  of  cases. 

Tho  degree  of  mortality  to  the  several  causea  of  sickness  is  given  very  fully 
in  the  Army  Statistical  Imports,  and  in  a  few  years  some  of  the  most  valuable 
evidence  that  has  ever  been  given  in  this  direction  will  be  available.t 


*  It  has  not  infrenaeotly  happened  that  the  mortality  on  sidcness  has  bMQ  calculated  in  thin 
WAV  ;  thf  number  at  sick  renuiiuini^  in  boBpiul  at  tbf  commencemeDt  of  the  period,  uy  a  ye&r. 
An  nddt-d  to  tbe  admisxions  in  the  yenr,  nnd  the  mortality  is  calculatetl  on  thia  nnnioer.  At 
tb«  end  of  the  V(^a^  a  certain  nouilMir  uf  aick  rematuing  iu  hovpital  ore  carried  on  to  the  next 
yt<ar,  and  added  tu  the  admissions  of  that  secoodrear  for  tbe  odculatlon  of  tho  mortality  of 
that  year.  In  this  way  they  are  couut<.Hl  twjoe.  This  haa  been  done  in  calcnlationa  of  weekly 
mortality,  and  iu  this  way  tae  same  tick  man  has  been  made  to  do  duty  as  a  fresh  case  many 
UraeR  over.  Thin  is  to  be  avoided  by  either  calculating^  on  tbe  adiuitisions,  or  by  oonaidering 
liatf  tbe  "  nuiiaiiiina"  at  tbe  beginning  to  belong  to  the  previous  period,  and  hijf  the  "  remain- 
ing "  nt  the  end  of  the  period  to  belong  to  the  foUowiiu  period  ;  or,  vrhat  ia  the  same  thing, 
taking  half  the  admiflsiotia  and  ludT  the  disdiarges  in  the  period  aa  reprcvinting  the  "  cases 
treatt^  "  in  that  time. 

t  To  aitalyM  these  tables  (appmdsd  to  the  Statistical  Koporta)  would  take  np  too  mach 
■paoe,  and  proliably  it  is  undesirable  tu  do  so  for  a  few  more  yeazv,  but  alrvady  the  information 
ii  bftOBming  very  iutorvsting.    Take,  for  instancy  ]>netmioaia. 


Yean. 

ToulCa«% 

Total  Deatha 

Porcentaffe  of  DeaUia 

1859,     . 

aseo,    . 

1861,     . 
188^     .        . 
1868,     .        . 

320 
442 
859 
331 
481 

88 
72 
i5 
84 
80 

n-87 

lfl-28 

12-63 

*       1018 

10-67 

There  is  s  great  diversity  in  the  mortality  in  the  aevenil  corps.  It  thus  appeara  that  the  mor- 
tality of  pDeuninnia  on  the  admissioua  has  been,  as  a  mean  of  five  ymni,  12-3i)6  jtemmt.  In  a 
vcn*  few  years,  suppcwiiig  the  tlia^oeee  are  well  uimJe,  tho  mortality  of  pneumonia  m  nialcK, 
if  the  soldicn  are  under  ^kmI  medical  treatment,  will  be  diitermined  with  certAinty. 
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Calculated  on  the  admissions,  the  mortality  to  total  sickness  is  nearly  th^ 
same  as  the  mortality  to  strength,  or  about  9*5  per  1000  per  annum. 

Sub-Section  V.*— Caubes  of  Sickness. 

The  causes  leading  men  to  go  into  hospital  are,  of  course,  very  different  from 
those  which  produce  mortality.  For  example,  admissions  Irom  plithisis  will 
be  f(.*M%  mortality'  great ;  admissions  from  skin  diseases  numerous,  mortality 
Li-illiiig. 

Taking  the  most  common  causes  of  adnusaion  in  the  order  of  frequency,  we 
find — 

1.  Enihetlc  or  VenereniDiseaBes. — Under  the  term  enthetic,  all  diaoasoe,  im- 
Tnediate  or  remote,  rfsulting  from  sexual  intercourse,  are  included.  Secondary 
as  well  as  primary  sypliilis ;  stricture  and  orchitis,  as  well  as  gonorrhoea,  &c.  ; 
also  a  few  cases  not  strictly  vunercaL 


Ykabs. 

Admiastons  for 

1000  of 

Strengtb, 

AveragA  nnrober 

constantly 
Sick  per  1000, 

Duntion  of  iUneii 
in  Days. 

1859,  .     . 

1860,  ,     . 

1861,  .     . 

1862,  .     . 

1863,  .     . 

422 

368-96 

354 

330 

306-8 

26-8 

23-69 

23-45 

22-24 
20-28 

23-22 

23*5 

2419 

24-61 

24-10 

In  some  corps  the  admissions  have  been  as  low  as  120  (Household  Cavalry), 
in  others  as  high  as  511  per  1000  of  strength  (Artilleiy  Depots). 

In  1861  these  diseases  caused  a  loss  to  the  ^tate  of  a  period  e^^ual  to  8 '69 
days  for  every  man  serving  at  home;  the  nmnher  of  troops  at  home  in  1861 
being  nearly  89,000,  there  was  a  daily  inefficiency  from  venereal  of  2077 
men  ;  in  1862,  the  troops  lieing  78,173  iji  nmaher,  there  was  a  daily  ineffi- 
ciency witli  vonoival  of  1739  men  ;  in  1862,  of  8-1 2  dayH^  or  equal  lo  the  luaa 
of  two  regiments  constantly  j  in  18G3,  of  7-4  days.  How  many  of  these  cases 
are  of  infecting  syphilis  ;  how  many  are  non-infecting  sores,  is  doubtful ;  but 
Br  Balfour  has  calcidated  that  about  60  j)er  cent,  is  syphilitic  (recent  or 
remote)  and  40  gimorrlueal.     It  varies,  however,  from  year  to  year. 

It  would  be  of  great  moment  to  dotermino  the  exact  number  of  true  c^sea 
of  infecting  syphilis  presenting  themselves  for  the  first  time.  In  1802,  there 
were  7771  cases  returned  as  "syphilis  primaria"  out  of  a  total  of  25,787  ad- 
missions from  "enthetic  diseases,"  or  at  the  rate  of  30*13  per  cent,  of  the 
admissiona  from  "  enthetic"  diseases.  If  we  can  trust  to  the  diagnosis,  the 
admissions  from  primary  syphilis  would  bo  99*4  per  1000  of  strength  in  1862. 
In  1863  there  were  7131  cases  of  **  primary  syi>hilis,"  or  938  per  1000  of 
strength. 

We  have  no  certain  facts  with  which  we  can  compare  the  syphilitic  disease 
of  the  ci^il  population  Math  the  enthetic  diseases  of  the  army.  The  amount 
among  the  civil  population  at  large  is  really  a  matter  of  coigecture.  But 
whether  it  is  greater  or  loss  than  that  of  the  army  does  not  affect  the  result 
drawn  from  the  above  figures,  viz.,  that  there  is  an  appalling  loss  of  service 
every  year  from  the  immediate  or  remote  effects  of  venereal  disease. 

In  foreign  armies  the  evidence  is  very  imperfect.  M.  Jeanne],  in  his 
remarkable   book  on  the  prostitution  of  Bordeaux,*  has  given  a  table  of 

*  Sur  la  Proititntion  Pablique,  par  le  Dr  J.  Jeannel,  Phumucieii  priBctpal  de  rirraiAre 
il  rHA|titAl  MiliULirp,  kc    ParU,  1862,  pp.  \W  and  2H. 
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cases  of  venereal  {vSninewf)  in  the  garrison  hospitals  of  tinrty  French  and 
Belgian  garrisonB,  from  which  the  fullowing  is  an  absti-act.  Tlie  rulo  in  the 
French  sorvice  ia  to  send  all  W\d  cases  from  the  rogimental  hofipitols  to  the 
garrison  (tho  French  regimental  hospitaU  are  intended  only  for  the  treatment 
of  the  slight  cases  of  Biekness),  but  yet  some  slight  cases  uf  venereal  disease 
are  treated  in  the  infirmaries.  This  lessens  tho  value  of  his  table,  from  which 
the  table  below  is  au  extract.* 

NumhfT  Admitted  per  1000  of  Sirmgfh  in  some  of  the  Prineii>nl  Gam'aotut, 
ami  Average  Nuinbtfr  of  Days  of  Sickjw$$  (Jmnnel). 


Gabbisonb. 

1858. 

1850. 

1800. 

Admiwiosu 

Days  in 

AdmiMfonii 

Da;rs  in 

Adraiwioni 

Dayi  in 

per  1000 

DfstnngOi. 

hospital  for 
each  casti. 

per  1000 
ofstncgtlL 

hoemUl  for 

per  1000 
ofstreogtii. 

boapit&l  for 
eadi  cue. 

Paris,       .     . 

34-2 

29'1 

5M 

18-5 

33 

27 

BrianYOQ, 

28-8 

34-1 

49-3 

30'5 

19'9 

56-7 

Monti)e  liter, 

52-9 

50-5 

11-3 

46 

71 

52-6 

Toulouao, 

90-4 

47-3 

83-4 

55-6 

81-6 

371 

Marseilles,     . 

113-3 

40-2 

... 

127-8 

32-6 

Calais,     .     . 

132-5 

25 

60-9 

29-3 

73-8 

30-2 

Lyons,     .     . 

136 

49-9 

165-5 

33-6 

163 

42*2 

Nancy,    .     . 

. ., 

159-6 

33-9 

698-1 

18-1 

Hortleaux,     . 

255-4 

29-4 

158-2 

27-5 

103-5 

29-1 

» 


In  Brussels  the  average  admisaions  per  1000  of  strength  were  89*1  (yeara 

1858-59-60). 

In  Lille  during  the  same  year  it  was  104'2. 

In  Russia,  the  admissions  from  eyphili.s  are  about  55  per  1000  (in  Europe). 

Ill  the  Hanoverian  army,  371  per  1000  from  syphilis,  28  per  1000  from 
gonorrha'o,  G5  1  per  1000  from  both. 

From  the  French  Army  Report  of  1862,  already  quoted,  the  total  amount 
of*'  cnthetic  disease  **  is  not  very  readily  determined.  In  1862,  out  of  a  moan 
strength  of  304,733  men  (sorving  in  France,  there  were  10,985  admismons  into 
hospital  from  "  sj-philis  primitive,"  or  at  the  rate  of  36  per  1000  of  strength. 
Also  2636  cases  of  "  syphilis  constituticmnelle"  were  admitted.  13ut  then 
we  must  add  to  this  number  all  the  slighter  cases  treatetl  in  the  infirmaries. 
This,  however,  is  nowliero  state^l,  and  the  total  amount  of  enthetic  disease  can 
only  be  obtained  by  inference.  Dr  Balfour  has  calculated  that  tho  average 
non-effective  from  syphilis  in  hospital,  infirmaries,  and  quarters  was,  in 
1862,  11-11  per  1000  serving;  whde  in  the  English  army  the  proiwrtion  in 
the  same  year  was  10'82  per  1000  scrving.t  or  giving  a  little  advantage  to 
the  English  army.     But  the  French  reporters  stiite  (pp.  43  and  52),  that  on 

*  Tho  nile  in  the  Fivncli  army  abont  the  plan  of  tnatment  of  venereal  diaeaM  appears  to  be 
Ihia.  The  Onlonnnnr*  of  1S39  ordered  thai  wight  syphilis  rvnairing  loeal  treatmeot  only  ahoald 
be  treated  in  the  infirmaries,  but  that  nevervr  cases  fthould  be  iient  tn  hcApitol.  An  onler  of 
1860  (Didiot,  Code Sanitnire,  1S03,  p.  2^A) duwU  thiit  in  any  plate  where  there  ia  no  (gencrmll 
hocpita],  every  fonn  of  ^yphUil  ia  to  be  treated  in  the  innn»iine<t.  under  the  express  ooadttlon 
that  the  ptaf«  tAlavrs  the  pulice  Nurveillance  to  whic^  tbe«  patients  are  svbidctM  to  be  eanied 
nut.  If  this  cannot  lie  done,  the  Ordonnanoe  of  1839  ia  adKered  to,  riz.,  tJiat  caaea  requiring 
local  treatment  only  are  kept  in  the  mfirmariea. 

t  Amiy  Medical  Report  for  18^  p.  153.    <Sy|>bilia,  and  not  venereal,  h  referred  to.) 
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every  5*27  dnye  of  sickness  from  all  causes  there  is  one  day  from  venereal 
{pMriens)  treated  in  hospitals,  infiiicaries,  and  barracks,  wliich  would  giva> 
if  the  loss  of  service  were  dij^triljutcd  over  the  whole  army,  a  loss  of  3*9  daya 
yearly  for  each  maii.  In  England  tbe  loss  is  between  eight  and  nine  days 
for  carh  man»  and,  therefore,  it  is  double  the  French  amount.  But  wo 
certainly  require  more  perfect  French  statistica  before  any  result  can  be  fairly 
reached. 

The  compariaon  between  our  own  and  other  anniea  will  not  affect  the 
facts  as  regards  us — viz.,  that  there  is  an  enormous  loss  to  the  State  from 
venereal  diseasesi  and  it  is  urgently  necessary  that  some  steps  should  be  taken 
to  lessen  the  evil  (see  Prevention  of  Diaea.se).  It  should  h^  understood,  also, 
that  the  action  of  sypliilis  is  long  continued.  Many  soldiers  die  at  Netley  * 
from  various  diseases,  whose  real  afi'ecfcion  has  been  syphilis,  bo  that  the  inHu- 
I'Hce  of  tliis  cause  is  very  imperfectly  iudicjitod  by  the  number  of  admissions 
and  sernce  kist  under  the  he^ul  of  (MithBLic  tUe^eases. 

2.  The  important  diseases  included  under  the  miasmatic  class  pive  about 
onc-Hfth  to  one-fourth  of  the  total  adtnis&ions,  or  about  220  per  1000. 

1869, 194 

1860, 246 

1861, 221 

1862, 534-3 

1863, 188-6 


Mean, 


2184 


(a.)  Eruptive  fevers  are  not  very  common,  about  3  per  1000.     Snudl-pol 
is  checked  by  vaccinatiau  ;  moaslea  and  scarlatina  are  not  fm|uent. 

{//.)  Paroxysmal  f overs  (many  of  which  have  been  contracted  out  of 
llngland),  give  about  11  per  1000. 

(c.)  The  ctjutinuod  fevers  are  more  common,  but  their  frequency  ie  lessen- 
ing. There  is  no  iloubt  that  typhoiil  is  the  chief,  perhaps  almost  the  only 
fever  besides  febricula  which  is  now  seen.  Spotted  typhus  is  at  present  very 
uncommon.  The  continued  fevers  cause  about  30  admisaiona  per  1000  of 
strength. 

(d.)  Kheumatism  gives  between  50  and  GO,  dysentery  and  diairha'a  2b 
to  30,  sore  throat  and  iufinenza  53,  and  ophUialmia  30  cases  per  1000  uf 
strength. 

3.  Integumentary  diseases  usually  give  the  next  greatest  number  of  adniis- 
sions — viz.,  from  100  to  130.  TIuh  does  not  include  scabies,  but  ia  made  up 
of  a  great  number  of  cases  returned  as  phlcgraon  and  ulcers  (which  appear  to 
be  rather  more  common  among  the  cavalry  and  artillery'),  and  a  much  smaller 
number  of  cases  of  eczema,  herpes,  psoriasis,  and  impetigo. 

4.  Diseases  of  the  respiratory  organs  (excluding  tuberculosis)  give  the  next 
largpat  number — viz.,  from  76  to  110  per  1000,  tlie  mean  being  nearly  100  ; 
acute  bronchitis  gives  the  largest  number  (more  thmi  twivthirds)  ;  chronic 
bronchitis,  one-sixth ;  and  pneumonia  and  pleurisy,  about  one  twolfUi  each. 

5.  Accidents  follow  with  from  70  to  80  admissions  per  1000  of  strength. 
Contusions  arc  much  more  common  in  s^)me  regiments  than  in  others,  espe- 
cially in  the  artillery  and  cavalry  deptits,  where  recruits  are  in  training. 

6.  Diseases  of  the  digestive  system  cause  from  35  to  50  admissions;  dys- 


I 


•  My  rolleiiguea.  PrpreRsors  Macleau  ftnd  Altken,  are  both  rcry  nnich  iinpT«utrd  with  the 
frequent  orrurrpiioe  of  marks  of  onnlinucl  and  duininant  ^ptiiliUc  action  in  tlie  l»odie«  nf  inpn 
who  die  (torn  what  are  considered  other  diBeoacs. 
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Is  tho  chief  heading;  thou  oLronic  lieitatitis  (although  it  is  veiy  qucs- 
tinnahlo  if  this  temi  is  not  a  conventionalisni),  and  hoemorrhoids. 

7.  Parasitic  diseases  come  next,  with  an  average  of  about  30  to  40  leases  per 
1000  ;  which  are  made  up  of  scabies,  and  a  smaller  amount  of  *'  porrigo.'* 

8.  Diseaeos  of  the  nervous  system  give  about  15  to  20  per  1000.  EpUepsy 
gives  tho  largest  number;  then  otitis;  then  cophalo^ 

9.  Tuberctdar  diseases  cause  about  18  admissionB  ])er  1000. 

10.  Diseases  of  the  repro<luctive  (venereal  excluded),  locomotive,  and 
urinary,  give  G,  3A,  and  Sodmifitiions  ]>er  1000  of  strength. 

1 1.  The  remaining  admissions  are  made  up  of  smaller  classes;  corporal 
punishment  scuds  2  men  into  hospital  yearly  out  of  evciy  1000  men ;  these 
jxjiiits  are  summed  up  in  tho  following  table,  copied  from  Dr  Balfour's  re- 
]>ort8 : — 

Bath  per  1000  of  mean  StrengUu 


isea 

ISCL 

un.        1 

IMS. 

CliABBHa 

1 

Adailtt«d- 

IMvi 

Admitted. 

Died 

AOmittvd 

Dictl. 

Ailnilttcd. 

DlnL 

CL.\a8  I. 

Miasmatic,     . 

246-2 

1-23 

2212 

■98 

1953 

•96 

188-6 

■89 

Enthetic, 
Dietetic, 

3690 

•08 

353  8 

•16 

329-9 

•11 

306-8 

•09 

55 

•10 

71 

•03 

7-3 

•05 

8-3 

•05 

Parasitic, 

30*2 

•02 

351 

... 

44-3 

... 

47-2 

... 

Clasw^II. 

Diathetic, 

1-8 

•12 

2  4 

•16 

3*1 

•14 

3-4 

•14 

Tubercular,    . 

17-8 

347 

18-7 

3-34 

19-5 

3-67 

16-9 

2-99 

Class  UI. 

Nervous  System,    . 

18-8 

•62 

19-9 

■79 

20-2 

•61 

18-4 

•73 

Circulator}'  „ 

7-6 

•72 

10.3 

■79 

89 

■68 

9.2 

•89 

Kespiratoiy  „ 

lOC-5 

177 

98-2 

1-44 

86-4 

1-13 

75-9 

iir 

Digestive      „ 

36 

•51 

38-9 

•45 

390 

•47 

37-0 

-48 

Urinary,       „ 

27 

•14 

3 

■09 

28 

•08 

2  7 

•17 

Reproductive  System, 

4-9 

... 

7-5 

... 

10-3 

... 

12-8 

... 

Locomotive          „ 

3 

•03 

3-6 

... 

41 

•01 

4-4 

-03 

Integumentary    „ 

118 

•14 

119-9 

•07 

1382 

■03 

137-6 

■06 

Class  IV. 

Diseases  of  Nutrition, 

I 

•03 

21 

0-4 

3-2 

0-3 

2 

-03 

Class  V. 

Accidents, 

78-5 

•60 

80 

•68 

82^5 

•46 

85-8 

•74 

Homicides,    .         A 
JSuioides,                ./ 

•2 

{S} 

•1 

f-02 
i-16 

' '-1 

•01 
•27 

•3 

•01 
•31 

KxecutioD,     . 

,  , 

... 

•03 

... 

-01 

.■■ 

•01 

Corporal  Punishment, 

1-9 

... 

2-1 

2-1 

... 

2-4 

.. .- 

Not  specified. 
Total, 

31 

•01 

1-6 

2 

... 

-3 

•01 

1052-7 

9-95 

1025-5 

9-34 

989-2  8-72 

1 

96-0 

8-86 
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Con  the  causes  of  any  of  theae  mlmiBsioiiS  into  hospital  be  leaaeoed  or  ttr 
moved?     On  this  point  there  i»  no  room  for  doubt  thnt  the  enlheiic  adniB- 
aions  could  he  greatly  lessened ;  so  also  ct^uld  tlie  admissioDs  from  fenr. 
which  havo  in  fact  been  Already  redueed  from  60  to  30  per  1000  of  strengUk. 
The  large  class  of  integumentary  diseases  would  probably  admit  of  rediietioo. 
Wliat  is  the  exact  nature  of  the  ]>hleginon  and  idccra  which  form  00  laigea 
proportion  of  the  admissions  ?     Trifling  as  the  cases  are,  they  form  a 
aggregate,  and  a  careful  study  of  their  mode  of  production  nii^^ht  show 
they  might  be  dimiiii^hcHl.     Probably,  however,  thuse  are  mere  conventi* 
terms,  under  which  a  number  of  trifling  cases  are  oonveniently  recopie»i,  but 
a  complete  analysis  of  the  returns  of  one  year  under  phk^^mon  would  be 
desirable.     So  also  of  all  the  othtT  classes,  it  may  bo  concluded  that  an  actire 
medical  officer  might  succeed  in  reducing  the  cases  of  rheumatism,  bronchitUt 
and  dyajM^psia,* 

Sfcknejis  in  MilUartj  Prisons, — Tl)e  admissions  into  hospital  in  the  militaiy 
prisons  do  not  apjwar  to  be  great  j  they  have  varied  per  1000  of 
of  prisonera  fr«m  316  (in  1851)  to  136  in  1863.+     Calculated  in  th« 
strengtli,  the  result  is  as  fullows: — In  1863,  the  daily  average  numl 
prisoners  were  1064  ;  the  admissions  for  sickness,  772  j  the  mean  daOy 
21 ;  the  mortality,  0.     Theiie  numbers  give  725'5  admissions,  and  19*74 
daily  sick  [h.t  1 000  of  strength.     Prisoners  arc  healthier  tluui  their  001 
at  duty  in  tho  same  garrisons  where  the  prisoners  are  under  aeutenoe. 
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Such,  then,  Iwing  the  amount  of  mortality  and  sickness  at  home,  it  may  lie 
concluded,  tliat  the  soldier  at  present  is  not  yet  in  so  good  a  conditioo  of 
physical  health  as  he  might  be ;  and  we  can  confidently  look  to  future  yeant 
as  likely  t^  kIiow  a  continuance  in  the  impruvtijniiDt  now  going  on. 

Health  is  so  inextricably  blended  with  aJl  actions  of  the  body  and  mind, 
that  the  mwlical  officers  inufit  c^onsiiler  not  only  all  physical  but  all  mental 
and  moral  causes  actuig  on  the  men  luider  their  charge. 

llie  amouut  of  work,  the  tiniu  it  occupies,  its  relation  to  the  quantity  nf 
food,  the  deforce  of  exhaustion  it  producfis,  the  number  of  nights  in  hed,  and 
other  points  of  the  like  kind;  tlie  mental  inlluences  interesting  tho  soldier, 
or  deprensing  liim  fr<jm  ennui ;  tlie  moral  effect  of  choerfulnt^ss,  hope,  dis- 
content, aud  deap<mdency  upon  his  health,  as  well  as  the  supply  xjf  water, 
air,  food,  clothing,  &c,,  muHt  he  taken  inttj  account.  And  just  as  tlie  body 
ie  ministered  t^  in  all  these  ways,  so  shoulil  there  bo  ministration  of  the 
Kiind.  It  is  but  a  parthit  view  which  looks  only  to  the  body  in  seeking  to 
improve  health;  the  moml  conditions  are  not  k'na  important;  without  con- 
liMitinnnt,  satii^faction,  chcfrfKliieas,  and  hope,  there  is  uo  liealth. 

Hygiene,  indeed,  ehonid  aim  at  something  more  than  bwiily  health,  and 
shouhl  indicate  how  the  menl-al  and  moral  {[ualitics,  essential  t^  the  particular 
calling  of  the  man,  can  be  boat  developed* 

How  is  a  Holdier  to  be  made  not  merely  healthy  and  vigorous,  but  courageoaa^ 
ho]M]fut,  and  enduring?     How,  in  fact,  can  we  best  cultivate  those  martial 


*  It  isriuht,  linwever,  io  ujr  that  no  iimhIu^I  iiffioor  ought  to  itacrillce  hU  ineiiin  ihts  slightot 
«ltrgree  for  the  pan'^xM  of  appokrlnff  to  bnve  a  smAll  nick,  hat  aiid  an  empty  hospital.  Then  i« 
a  tcitiptJition  in  thntdirortioii  whifh  wo  bavo  In  guard  Affiimrt,  nnd  to  rrmi'mbor  that  lb«  only 
(IMPNlinn  to  ha  axknl  ia,  Wliat  i-^  b^t  for  the  men  t  iiot>  Wbnt  will  maku  the  best  appearaucel 

t  Itep..rt  oil  Priaoui  for  1803.  p.  24. 
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qualities  which  fit  him  to  endure  the  hardfthipa,  vicissitudes,  aad  dangers  of 
a  career  so  chequored  and  perilous? 

Without  attempting  to  analyse  t]io  complex  quality  called  courage,  a  qua- 
lity arising  from  a  sense  of  duty,  or  luve  of  emulation,  or  fear  of  sliamo,  or 
from  physical  hardihoo<i,  springing  from  familiarity  witli,  and  contempt  of 
danger,  it  may  well  bo  believed  that  it  is  capaVdu  of  being  lessened  or  iji- 
creascd.  In  modern  armies,  there  is  not  only  little  attempt  to  cultivate 
courage  and  self-reliance,  but  the  custom  of  acting  together  in  masses,  and  of 
dependence  on  others,  actually  lessens  this.  It  in,  then,  a  problem  of  gn^t 
interest  to  the  soldier,  to  know  what  mental,  moral,  and  physical  means  must 
be  used  to  strengthen  the  martial  qualities  of  lK>ldness  and  fortitude. 

The  English  army  has  never  been  accused  of  want  of  courage,  and  the  idea 
of  pusillanimity  would  seem  impossible  to  the  race,  liut  drunkenness  and 
debauchery'  strike  at  the  very  routs  of  courage;  and  no  army  ever  showed  the 
highest  amount  of  martial  qualities  when  it  permitted  these  two  vices  to 
prevail.*  In  the  army  of  Marlborough,  the  best  governed  army  wo  ever  had, 
and  the  most  uniformly  succeaaful,  we  are  told  that  the  "  sot  and  the  drunkard 
were  the  object  of  scorn."  To  make  an  army  perfectly  brave,  it  must  be 
made  temiierate  and  chaste. 

Good  health  and  physical  strength,  by  increasing  self-confidence,  increasi^ 
courage  ;  and  self-reliance  is  the  consequence  of  feeling  that,  under  all  circum- 
stances, we  can  face  with  strength  the  dangers  and  difiiculties  that  present 
tliemselves. 

Few  wiser  words  were  ever  written  than  those  by  William  Fei;gU8Son,+  at 
the  close  of  hi.H  long  and  eventful  servica 

"Uf  the  sohlicr's  life  within  these  barracks,"  writes  Fergusson,  "thero  is 
much  to  be  said,  and  much  to  be  amcndctL  To  take  his  guards,  to  cleansu 
his  arras,  and  attend  i>arade,  seems  to  comprtihend  the  sum  total  of  his 
existence ;  amusemout,  tnstniction  beyond  the  drill,  military  lalx>ur,  and  ex- 
tension of  exercises,  would  appear,  until  very  recently,  to  bo  unthought  of;  as 
it  is  impossible  that  the  above  duties  can  filly  occupy  his  time,  the  irksome- 
ness  of  iiUcness,  that  most  intolerable  of  all  miseries,  must  soon  overtake  him, 
and  he  will  be  driven  to  the  canteen  or  the  gin-shop  for  relief 

**  Labour  in  every  shape  seems  to  have  been  strictly  interdicted  to  the  soldier, 
as  water  for  his  drink.  All,  or  nearly  all,  must  have  been  bred  to  some  trade 
or  other  before  they  became  soldiers;  but  they  are  to  work  at  them  no  longer. 
Labour  (the  labour  of  tield-works  and  fortiiications)  strengthens  the  limbs  and 
hardens  the  constitution,  but  tliat  is  never  thought  of  in  our  militarj'  lifi;  at 
home ;  so  thought  not  the  ancient  Komans,  whose  military  highways  still 
exist,  and  who  never  permitted  their  soldiers  to  grow  enervated  in  idleness 
during  peaca  Better,  surely,  would  it  l>e  that  every  one  should  work  at  his 
own  cra!t-,  or  be  employed  on  the  public  works,  in  regulated  wholesome 
labour,  than  thus  to  spend  his  time  in  sloth  and  drunkenness. 

"  But  his  exercises,  without  even  going  beyond  the  barrack  premises,  may 
be  made  manifuld — running,  wrestling,  gymnastic  games  of  every  kind, 
swimming,  leaping,  pitching  the  bar,  the  sword  exercise,  that  of  the  artillery, 
all  that  hardens  the  muscles  and  strengthens  the  limbs,  should  be  encouraged ; 

*  TbtTD  are  many  sober  and  eiceUimt  men  iu  tb«  army.  But  an  a  rule,  the  ElDglUh  soldier 
couDot  h«  rlc[K>nde4l  upon  under  any  circumstance,  if  he  can  get  diink.  Well  doe^  Sir  Konalil 
Martin  say,  **  B<'fore  that  terrible  vice  can  tie  orercpmc,  mmething  far  more  powerful  than 
medical  reaaonini!  on  facUt.  or  the  wamines  of  rrperienr«  founded  on  them,  must  be  brought 
into  active  operation.  DiscijiUue  must  stul  further  alt<r  its  direction  i--in  place  of  being  acUve 
only  to  punish  wronc,  it  ought  and  most  be  exerted  further  and  furtlter  in  the  encoamgemeut 
to  good  conduct."— An«rtWJ/«r(in,  •'  Tropunl  CiimnU's,'*  p.  2ti3. 

T  Notei  and  RKollections  of  a  ProfMsional  Life,  ISM,  p.  49. 
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and  when  the  weather  forbids  out-door  pastimes,  the  healthier  exercise  of 

Kiiigle -stick,  in  giving  balance  and  power  to  the  body,  quickness  to  tlie  eyis, 
and  vigour  to  the  arm,  may  propp.rly  be  taken  as  a  substitute  for  the  dnU, 
wliich,  after  thp  soldier  has  been  perfected  in  hw  exercise,  is  always  felt  to  be 
a  punishmeut.    Hi*  i»  the  unmeaning  evening  i>arade  and  [wirpetual  roll-calling. 

"  Surely,  if  tlio  si>ldicr  present  himself  once  every  morning,  cotrectlj 
e(|uipped  and  in  oriler,  tlie  most  teasing  martinet  ought  to  be  satisfied,  and 
tlien  no  nionj  should  be  required  than  to  see  that  the  men  are  al!  in  their 
quarters  on  thu  beating  of  tlie  tattoo.  Surely  the  use  of  the  sword  has  been 
too  much  frowned  down,  a«  if  it  luid  Iwon  a  forbidden  thing.  In  the  night 
attack  the  muskot  is  worse  than  usolcss,  its  fire  leading  to  every  kind  of  con- 
fusion ;  and  at  the  breach  it  is  little  better,  for  it  can  only  be  preeented 
against  stone  walla  and  i-aT^iparts  Ibafc  conceal  the  defenders;  but  it  [the  sword] 
would  cover  the  swordsman  advrxncing  to  the  breach,  and  a  couple  of  chests 
of  shipH*  cutlasses  t"ftr]uisht.'d  to  evi^ry  rugimont  as  regimental  baggage — a  single 
horac-load — ]5rovidod  the  men  had  been  tfiught  to  use  them,  would  geneniJlv 
supply  all  that  could  be  wanted  tor  the  exigency  of  the  service, 

"  Let  any  uuo  rellect  on  the  fearful  expenditure  of  life  at  the  broochee  at 
liadajoa  and  8t  vSeWstian,  ami  say  if  some  means  should  not,  if  po^ible,  bo 
deviled  to  reuder  it  less  costly  hereafter  One  is  almost  tempted  to  regret 
the  times  *  when,'  according  to  the  old  song,  '  our  leaders  marched  with  ftiaees, 
and  wu  with  hjind-grenatU's ;'  and  could  the  good  grenadier  have  carried  a 
sword  by  his  side,  to  use  after  he  had  tossed  the  bidl,  he  would,  1  believe, 
have  done  nmch  more  execution  than  with  a  musket  and  bayonet ;  and  why 
should  the  artillery  be  U)  him  a  closed  book,  as  if  in  the  course  of  iiie  eervice 
he  was  never  declined  to  handle  or  to  sull'er  from  it  ?  A  couple  of  guns^  even 
if  wooden  ones,  iu  every  barrack-yard,  with  an  old  invalid  boml>ardi©r  to 
teach  the  use  of  the  rammer,  and  tliu  sponge,  au<.L  tlm  match,  would  Ull  up 
many  a  vacant  tlreary  hour,  and  oi)en  hia  mind  to  a  most  useful  professional 
lesson. 

"  The  lesson,  moreover,  would  bo  as  useful  to  the  infantry  officer  oa  to  the 
private.  He  would  then,  j^liould  he  ever  prove  the  cajitor  of  a  prize  gun,  at 
least  know  wliat  it  was,  and  be  able  to  tmii  upon  the  unemy  the  engine  that 
had  just  been  used  for  the  purjwso  of  destroying  himHtlf.  Every  sailor,  even 
on  board  a  merchant  ship,  where  there  are  no  idlors,  must  becDmemore  or  less 
mi  artillery-man,  and  why  should  not  the  too  often  idle  soldier? 

"  Foot-racing  t^io,  ihti  art  of  running,  hu  little  practi.'w.Ml,  and  so  mipremely 
useful,  should  bo  held  amongst  the  quidilies  that  constitute  military  excol- 
lence.  It  was  so  lield  at  the  Istlunian  gimies  of  ancient  Greece,  and  deserves 
a  better  place  than  has  hitherto  been  assigned  to  it  in  the  military  pastimes 
of  modern  Britiun.  In  our  echi>oI-buuks  wo  are  told  that  the  youth  of  ancient 
Persia  were  taught  to  Innin.h  the  javelin,  to  ride  the  war-horae,  and  to  speak 
the  truth.  Let  the  young  British  wuirior  be  tjiught  to  use  his  limbs,  to  futs 
Iwdlcartridge,  to  cook  his  provLsiona,  and  to  drink  wiltr.  The  tuition  may 
be  less  classical,  but  it  will  stand  him  in  far  better  stead  during  every  service, 
whether  at  home  or  abroad. 

'*  Regidar  binlily  pltymumble  exercise  hna  *l)oon  said  to  bo  worth  a  boat  of 
physicians  for  pivsurving  military  health  ;  and  occu|)ation  without  distre«  or 
fatigue  is  happiness.  The  philosopher  can  make  no  more  of  it ;  and  every 
idle  hour  is  an  hour  of  irkaomentss,  and  every  idle  man  ie,  and  murtt  be,  a 
viciuus  man,  and  to  a  certain  nxtcnt  an  unhealthy  one;  for  the  muid  preys 
open  the  body,  and  either  demngeti  its  fimctions  in  a  direct  maimer,  or  drives 
t!iL'  pnftj*os8<w  to  seek  resources  incomftatible  with  hcidth. 

"  Hamu'ks,  from  time  to  time,  shoiUd  be  evacualtd  for  pmilicalion.     Tho 
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evils  and  dangers  of  accumulation  will  otherwise  beset  them,  inducing  dieeoee; 
and  to  obviate  tliifi,  it  wo»Ud  bo  well,  whenever  practicable,  to  march  out  their 
inliabitants,  in  the  sxinuner  season,  to  the  nearest  heatli  or  common — always, 
however,  without  tents — and  there  make  them  hut  themselves.  No  military 
ItAiiaon  could  bo  more  useful  than  this.  Every  man  so  huttcfl  woidd  be  ad- 
vanced in  soldiering  to  the  full  instruction  of  the  campaign.  The  chonj^'o 
breaking  the  monotony  of  barrack  life — the  novelty  would  animate ;  he  wouhl 
}\e  taught  how  to  live  in  a  camp,  bow  to  co<:ik  and  to  forage,  to  use  the  niat^ 
took,  the  shovel,  and  the  axe. 

"  Tonta,  when  the  soldier  lies  upon  the  cold  ground,  with  a  crowd  of  com- 
rades enclosed  witlun  a  superticiaUy  heated  atmosphere,  loaded  with  animal 
exhalations,  Gin  ouly  be  considered  hot-beds  for  Uie  generation  of  dysentery. 
On  their  return  to  barracks  they  will  find  cverj-Diing  hejdtliy  and  rofroehed, 
and  tliey  will  know  that  they  have  been  made  better  soldiers. 

"  Some  have  strenuously  recommended  barrack  libraries ;  and  surely,  when 
wo  think  of  the  dismal  monotony  that  hangs  over  tlie  soldier  in  l>arnw^k  life, 
no  one  with  good  feeUiigs  could  object  to  them.  Still,  I  must  confess  that  I 
never  knew  or  heard  of  a  reading  army.  The  military  exercises  and  pastimes 
would  seem  better  adapted  to  the  soldiers  character;  and  I  acknowledge  I 
would  rather  see  him  a  cook  than  a  student,  for  on  that  art  his  very  existence 
may  depend;  but  if  bo  feel  dispose*!  to  read,  let  him  have  every  advantage 
and  opportunity  that  the  rules  of  the  service  can  admit. 

*'  Music  would  seem  fur  better  adapted  tlian  even  books  to  fire  the  soldier's 
mind,  for,  when  played  in  national  airs,  it  awakens  a  chord  which  has  ofti?n 
eleetriiied  armies  ;  and  amongst  all  nations,  at  some  period  or  other  of  their 
history,  it  has  been  the  accompaniont  and  incentive  to  war.  The  highly 
civilised  English  soldier  now  fights,  and  can  fight,  without  it ;  but  if  taught  to 
feel  its  jKJwer,  would  he  not  fight  better  with  it?  To  the  Irish  and  the 
Scotch  soldier  it  still  speaks  the  langlu^;Je  of  tlie  heart ;  and  the  Highlander, 
when  he  heATs  the  gathering  of  his  clan  blown  from  the  mountain  war-pipe, 
becomes  elevated  and  transported  beyond  himself;  ho  will  then  encounter 
anything  in  human  shape,  unappalled  by  all  the  forms  of  death  that  the 
engines  of  war  can  inflicts  "* 

l^^j  In  many  of  the  foreign  stations  of  the  British  army,  excellent  opportunities 

^Hfest  for  both  occupjing  the  men  and  developing  their  spirit.     All  lii^tory 

^^Bnehfis  us  that  a  himling  race  is  a  martial  one.     The  remarkable  fighting 

p     qualities  of  the  English,  as  drawn  in  Froissart*a  Chronicles,  were  owing  to  the 

fact  that  at  that  time  they  were  "  a  nation  of  hunters,"  and  trained  from 

infancy  to  face  dangers  alone.     In  India  there  are  many  places  where  men 

could  not  only  be  allowed  to  hunt,  but  where  siich  permission  woidd  Ijo  the 

greatest  boon  to  the  inhabitants.     Yet  this  is  never  thought  of,  because  it  is 

imagineil  it  would  relax  discipline,  or  would  expose  the  soldier  to  the  sun. 

But  discipline  and  health  are  both  infinitely  more  Lmporilletl  by  the  present 

system,  to  say  nothing  of  the  soldierly  qualitiea  which  shoidd  be  cultivated 

with  80  much  care. 

Moral  and  mental  means  for  incroofiing  health,  oouiago,  and  self-reliance, 
must  also  be  adopted. 

Tlie  English  army  offers  but  few  incentives  to  good  conduct,  scanty  encou- 
ragement for  the  cultivation  of  martial  qualities.     I^fcn  must  have  rewords, 

*  Such,  then,  vru  the  adrioe  of  an  old  Petunralar  mrKeon  muny  yran  apo ;  bow  time  is 
brinpiii};  t))K  fiiHilinent  or  every  raconimeiidatioQ ;  how  much  lost  time  woulil  hare  been  saveil 
hiul  Williaju  Ferguasnu'i  oooiim  Ibnada  Sidney  Ho'bert  to  recogoUe  ita  value  and  to  carry  it 
into  effect ! 
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and  feel  that  earnest  endeavour  on  their  part  to  become  in  all  respects  better 
soldiers  is  neither  overlooked  nor  unrewarded. 

The  cultivation  of  the  martial  qualities  of  the  soldier  is  in  reality  a  part  of 
hygiene  considered  in  its  largest  sense,  but  this  part  of  hygiene  must  be 
studied  and  carried  into  effect  by  the  combatant  officers.  Let  us  trust  it  may 
not  be  long  before  they  seriously  study  and  endeavour,  by  precept  and  ex- 
ample, to  promote  the  formation  of  those  habits  of  boldness  and  endurance, 
and  that  fertility  in  resources,  which  alone  can  render  an  army  the  formidable 
instrument  it  is  capable  of  becoming. 


CHAPTER  III. 
FOREIGN  SERVICE. 

Thh  foreign  service  of  tlie  Britiali  anny  is  performed  in  every  part  of  the 
world,  and  iii  almost  ever>'  latitude,  and  probably  more  than  two-third*  of 
each  line-aoldiera  scrvifo  in  jHissod  ahroail.  Tlie  mere  enumeration  of  the 
stations  19  a  long  task  ;  the  des*;ri]>tion  of  them  would  demand  a  large  volume. 
Tn  thiti  tihort  chapter,  to  give  a  few  general  statt'mentB  as  to  chniatv  and 
geology,  and  the  pai*t  and  prtyH'iit  medical  hiKtoiy  of  the  stations,  only  can  b*} 
attempted  ;  such  an  outline  aK  may  give  medical  officers  a  sort  of  brief  amn- 
raary  of  what  seems  most  important  to  be  kno^wn. 

Dt^'tailed  and  excellent  accounts  of  most  of  the  foreign  stations  oxiftt,  cither 
ill  the  independent  works  of  army  surgeons,  such  as  those  of  Marshall, 
lU'imen^  Davy,  and  many  others,  or  in  rej»orts  drawn  up  for  Government, 
anil  published  by  them.  In  the  early  Statistical  Kcports  of  the  Medical 
I»epiirtment  of  the  army,  short  topographical  notices  of  the  stations  were  in- 
sertetl ;  they  ore  models  of  wlmt  such  reports  should  be,  and  ninst  have  been 
drawn  up  by  a  master  in  the  art  of  condensation.  In  the  Annual  Keports 
now  publiahe<l,  many  excellent  toiK»graphical  descriptions  will  be  found  ;  and 
some  of  the  Indian  Governments  have  published  complvte  (leacriptions  of 
all  their  stations.  In  the  "  Bomljay  Transact  ions,"  the  *'  Madras  Medical 
Journal,"  and  the  **  IJengal  Indian  Annals,"  are  very  full  accounts  of  almost 
every  station  that  has  been,  or  is,  occupied  by  Eurojjean  truops  in  India. 
Finally,  in  the  "  Indian  Sanitary  lii'ixirt,"  is  much  important  iufunnatiou  on 
the  meteorology  and  topography  of  the  present  Indian  stations.  Voung 
mediciU  officers  iirst  entering  on  foreign  service  are  strongly  advised  to  etudy 
these  arx-onnts  of  the  stations  in  the  command  wliero  they  ore  serving  ;  it  will 
not  only  give  them  interest  in  their  service,  but  will  aid  them  in  tlieir  search 
how  best  to  meet  the  climatic  or  sanitary  conditions  which  fdlect  tlie  health 
of  the  men  under  their  charge. 


SECTION  I. 


MEDITERRANEAN  STATIONS* 


M  Usual  peace  garrison  =  6000  men.     Period  of  service,  three  years.     Civil 

P        population-  17,750  (in  1857).     Height  of  rock,  1439  feet  at  highest  iioint 

Nature  of  rock,  grey  limestone,  with  many  cavities  tilled  with  reddish  clay  ; 

tindor  town,  an  alxsorlient  red  earth  forms  the  subsoil. 


GiBRALTAB. 


*  A  very  tmiKirtant  Report  on  tb«  Mcditt^rimDciui  StAtionii Hm  Imwh  jmhtishod  bTtb«  Bftrnwlc 

Tiiiprovefiifnt  ConiriitMionera  (I>r  Kutiiarlaiid  aint  (*A|>triln  (laltonl.     iuw-fimik,  1863. 
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Gliinate. — Mean  tempcmtnro  of  ycar=Gtl  ;*  hottest  month,  August  (in- 
varialjly  in  eight  years)  =  76*6  ;  cnUlest  montlj,  eithor  Jannary  or  Fehruary,  in 
equal  proportioua,  53*77;  amplitude  of  the  yearly  Ouctuation,  22-83  (  =  dif- 
ference between  liotteat  and  c^ihleat  months). 

Mean  monthly  maximum  and  inLnimuni  in  ahadot — Hottest  month,  July 
or  August — muau  maximum  ~  89° ;  coldest  mouth,  December,  .Tuuuary,  or 
February — moan  minimum,  43°.  Range  of  highest  ajid  lowest  montliiy 
means  of  maxinmm  and  minimum,  47°,  Extreme  yearly  range  (diH'erence 
l>etween  highest  and  lowest  tLinperature  recorded  in  the  time)  about  50"  to 
58'.  The  minimum  thermometer  on  gmsa  sometimea  falls  to  4*  or  6°  bolow 
freezing. 

RahvfaU. — Mean  32'8  inches  (moan  of  seventy  years,  1790-1860),  Great- 
est amount  in  any  one  year,  75  8  (1855).  Least  amount  in  anj'one  year,  15"1 
(1800).  The,  importance  of  this  groat  variation,  aw  rogards  sifges,  ie  evident ; 
Gibraltar  miglit  bo  embarrassed  for  water,  if  the  rain-fall  were  only  15  incheft 
in  a  year  of  «iege. 

Numht'r  of  Tftint/  dat/a^SS.  The  rain  is  therefore  infToqnent,  but  heavy. 
The  rain  falls  in  nine  montlis,  Stfptcmber  to  May ;  greatest  amount  in 
January  and  November ;  most  rainy  days  in  April.     Summer,  rainless. 


Humidity, 

DoW'pomt. 


Mean  dow-point  of  year, 
Mean    higliest  dew-point  in  ) 

August,     ...  J 

Lowest  dew-point  in  January  \ 

or  February,       .         .  | 


65' -9 
67^-9 

43°'5 


Grains  or 
VaiKiur  in  i 
cunic  foot. 

6-75 
7-5 

3*25 


RetaUvo 
Humiility 
Sat.  =  100. 

72-3 
70-9 
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t'ribraltar  is  thus  seen  to  be  a  rather  dry  rlimato  ;  at  any  nvte,  the  air  ts  on 
an  average  only  three  parts  saturato*^!  with  moistun.^  luid  tlierefore  evaporation 
from  the  skin  and  lungs  will  be  tolerably  mpid,  provided  the  air  movi« 
freely.  It  is  certainly  not  a  moist  insvdar  climate,  as  might  have  been  antici- 
pat&d.  At  the  timos  af  rain,  liowevcr,  and  dviring  the  fogs  and  moist  sirocco, 
the  air  is  nearly  saturated. 

Wifida. — Ghieliy  to  the  X.W.  or  S.W.  or  W.,  in  January,  April,  May,  Jane^ 
and  Octolwr.  Easterly  in  July,  August,  and  8e]itembcr.  But  wimctimes  U»e 
easterly  winds  arc  more  f»ri?vulont,  or  may  be  moderate  for  almost  the  whole 
year.  The  east  and  south-eajit  winds  are  sirocco  (Levautoros),  and  ore  often 
accomi>anied  by  rain  and  foga. 

Sanitary  Conditions. 

Wntf^  Supply. — Q?i<intitij  is  very  deficient ;  in  1861  only  2J  gallons  daily 
were  supplied  for  non-commissioned  officers  and  privates. 

Sources, — Wells  and  tanks,  rain  water,  and  a  small  lypicduot  carrying  sur- 
face water.  Notlung  has  been  done  to  improve  the  water  supply  for  150 
years. 


•  Mean  of  eight  yeara*  obMrvatioDti  by  the  Rnyol  Enjfinecrx  (1SA3-1S00),  ugivea  in  Uie  Bar- 
rack Oommissioncn'  Blue-ilook  (1B63).  Tha  nunilMira  given  by  Dovo  ure  mttier  (UfleiTDl,  vit,, 
yieait  of  year  66'.  Hottest  rooDth.  July,  79"  5.  Cuhiest  uontb,  Febniarj-,  We.  Mo«n  ytArly 
range.  2!r*-9.     Extreme  yearly  ran^.  about  50*. 

■f  Of  the  eight  veATs  (1858-00)  given  in  the  report  almve  iiuoled,  the  ilifference  betweon  th« 
monthly  mean  niiurimum  and  minimum  i:i  no  much  less  iu  tu<3  lost  tUre«  yoan,  as  to  moke  one 
Kuspect  some  error  in  obserratinn. 
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Qualiiy. — In  a  well  from  the  netitml  ground  analysed  by  Mr  Abel,  Ujcro 
was  much  sulphate  and  nitrate  of  lime  (4*5  and  .6  grnina  per  gallon),  and  car- 
bonate of  limo  (12  grauia  per  gallon),  aI»o  alkaline  chlorides  (7  ur  8  graioH), 
and  4  grains  of  organic  matter.  A  tank  water  contained  leas  limo,  but  much 
carlN:>nate  of  magneaia.  A  well  water  iu  tliu  town  contained  no  less  than 
49*6  grains  of  nitrate  of  lime,  and  15  groins  of  sulphate  of  lime,  per  gallon. 
The  immense  amount  of  nitric  acid  points  unequivocally  to  the  oxidation  of 
uniuial  organic  matter. 

In  1861,  the  storage  in  the  military  tanks  was  1,971,844  gallons,  while 
the  daily  consumption  was  18,75y  gallons,  which  is  equal  to  6,845,035 
gallons  yearly ;  or,  in  other  words,  the  storage  is  not  equal  to  three  months* 
consumption. 

Many  of  the  houses  of  the  civilians  have  tanks,  and  no  new  house  is  allowed 
to  be  built  without  a  tank.  The  distribution  of  water,  both  to  soldiers  and 
civilians,  is  voiy  defective ;  it  is  almost  entirely  by  hand. 

DntitHige. — The  sewers  which  exist  are  badly  planned,  without  ventilation, 
and  from  bad  outfall  are  liable  te  be  choked ;  the  sewage  is  poured  out  into 
shallow  sea-water,  which  is  very  otfensive  ;  the  Bupi)ly  of  water  for  sewers  is 
moat  deficient.  Surface  draining  and  oleiursing  was,  in  1861,  extremely  de- 
fective. 

Barracku. — More  than  half  the  garrison  is  in  casemates,  which  are  '*  mere 
receptacles  of  foul  air,  dark,  damp,  and  unwholesoma"*  The  barracks  are,  for 
the  moat  part,  badly  arranged,  and  are  over-crowded  ;  the  average  cubic  apace 
(in  1862)  was  only  about  450  feet,  and  the  avenge  superficial  space  under  40. 
Ventilation  is  very  defective,  especially  in  the  casemates.  The  means  of  ablu- 
tion are,  of  course,  defective.  Latrines  and  urinals  are  also  defective.t  The 
duties  are  not  heavy,  and  the  rations  are  said  to  be  f(OiMi.  In  1^60  snrao 
improvements  weje  made  in  the  dress  of  lUe  troops,  and  a  light  sunimer  suit 
orclered.  Flannel  next  the  skin  has  been  recommended  strongly  for  Gibraltar, 
on  account  of  the  occasional  cold  winda 

Hettlih  of  tlui  Civil  Population. 

Gibraltar  is  now  a  place  of  oonaiderable  trade ;  wliether  the  Government 
liave  been  right  in  allowing  a  mass  of  people  te  herd  tliwit'ly  t<jgether  in  the 
midst  of  the  most  important  fortress  we  posseea,  is  very  questionable.  In 
case  of  a  siege  they  woidd  be  a  %rious  embarmssment,  and  even  in  time  of 
pence  they  are  objectionable.  The  health  of  this  community  is  >»ad  ;  in  1860, 
tho  northern  district,  where  population  is  densest,  gave  38  deaths  jH.*r  10(K), 
or,  excluding  cholera,  33"6 ;  in  tho  more  thirdy  popidaled  eouthem  end,  the 
mortality  w;is  275  per  1000,  or  more  than  bt  Giles',  in  Ixjndon.  Tlie deaths 
in  children  under  one  year  form  17*33  per  cent,  of  tho  total  mortality.  The 
prevailing  causes  of  this  mortality  are  fevers  (in  all  probability  typhoid),  and 
tuberculous  consumption,  which  causes  13  per  cent,  of  the  total  deaths  at  all 
ages,  or  37*6  per  cent,  of  tlie  total  deaths  at  tlie  soldiers'  agea.  Dysentery 
and  diarrhoja  are  common. 

In  this  coraprt^aaed  and  dirty  population  aeTcral  great  epidemics  have 
occurred.  T*hc  bubo  plague  has  not  been  seen  since  1649  ;  Vmt  ynlh>w  fever 
prevailed  in  1804,  1810,  1813,  and  1828.  Cholera  lias  prevailed  several 
times. 

*  Butmck  ComnilMlonent'  Heport.  p.  87. 

t  All  these  nolnta  nn  nnttil  fti  tbe  Bitrraclc  Commisiiiouers*  Report^  and  will  nn  doubt  He 
noon  altered  :  tiit-y  uv  merely  refiTrtxl  to  hcrt  aa  ^tearin^  nn  the  ijQestioii  uf  the  aniuiint  ud 
preveotioii  of  dueoKe.     PUin*  ut  nil  ilw  proiMMMnt  iniprovrriirnLii  att  givm  in  the  Cnmiiiimiitiwn' 
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An  immediate  ami  complete  ameiittment  of  all  these  Ixul  snuitary  contiitioiu 
is  imperatively  ilomandod,  on  account  of  the  danger  to  the  troops  during  n 
siege,  if  for  no  other  reasons. 

HEAIiTn  OF  THB  TrOOPB. 

1.  Loss  of  Stretufih  by  Death  or  Invalidinn  ptr  1000  ^jct*  annum. 

(n.)  By  Ekafh. — From  year  to  year  there  has  been  a  considemhle  variatinu 
ill  tlie  number  of  deaths,  occasionally  as  low  as  7'46,  and  as  high  as  I6*J>. 

^^*"-  orStruugtb. 

1837-56  incluflive,  .....         12-9 

1859  (tnclinling  deaths  in  Invalids  sent  home),  .  7*76 

1860  (including  deaths  in  invalids  sent  home),  a  cholera  year,  1 1 06 

1861  „  „  .  .  906 

1862 746 

1863     .  .5-05 

£xclusivc  of  cholera,  the  yearly  mortality  seems  to  bo  now  about  7  or  8 

]Hsr  1000.     Ft  differs  gr&itly  in  the  dilfiTent  rngiinents. 

Ciinsee  of  Lkath, — In  the  earlier  yeujt*,  the  large  caxisos  of  deaths  were — 

Phthisis,  .  .         41       per  cent  of  total  deaths. 

Fever  (typhoid?)  ,  17'C5         „  „ 

Head  affections  (D.T.)     9'38         „ 


67-93 

This  groat  amount  of  phthisis  in  such  a  climate  naturally  excited  great 
Buri>rise ;  it  was  certaiidy  not  owing  to  climatic  agency,  as  of  late  years  the 
number  of  cases  has  declined ;  it  was  almost  certainly  owing  to  the  great 
crowding  and  to  the  number  of  ill-vontilatcd  casemates  inhabitefl  by  troops. 
Tlie  excess  of  fevers  is  seen  by  comparing  the  number  given  above  with  tliat 
of  the  home  service. 

During  the  last  few  years,  the  mortality  from  phthisis  at  Gibraltar  has 
lessened,  the  fevers  have  increased. 

In  100  Deatlu. 
1859.  1860.  1861. 

Phthisis,    .  .  12-5  113  12 

Fevers  (typhoidi)  .  22-5  9*6  39-95 

The  decline  of  one  disease  and  increase  of  the  other,  in  the  early  and  late 
periods,  is,  however,  better  seen  by  taking  the  admissions. 

Ailraifuions  per  1000  of  Strength 

1837-46.         18&9.        1800.        1861.        1863.  ]8«S. 

Tubercular  diseases,               11               6           4-8          8-9      6*9  9*35 

Continued  fevers  (typhoid),  75'46      107-51     59*4      108*3  102-6  115 

The  decrease  in  tubercular  diseases  from  1 1  to  a  mean  of  7,  may  be  owing 
probably  to  some  improvement  in  ventQation,  and  to  the  practice  of  encamp- 
ing the  men  out,  or  it  may  be  more  apparent  than  real ;  for,  as  'wiW  be  seen 
immciiiately,  a  large  number  of  tuberculous  cases  are  sent  home.  Tlie  increase 
in  continued  fevers  must  be  simply  attributable  to  an  increasing  imporfoction 
in  drainage. 

Dysentery  and  diorrhcca  form  the  next  class  of  diseases,  which,  in  former 
years,  caused  a  considerable  mortality  and  a  large  number  of  admissionfi. 
Their  prevalence  was  nearly  three  times  that  of  the  same  affections  at  hontOi 
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aud  lit  the  samo  time  other  digestivu  diaouHce  of  sumo  kimi  were  vury  fre- 
quout.  Of  lAtc  years  they  have  decreaseil,  but  are  still  more  coimnou  than 
they  sliould  bu.  Tliem  is  no  duubt  tliat  they  are  owiiig  to  impure  water,  oud 
not  to  any  rocomlitc  climatic  conditions.  In  18G0  and  1865  cholera  pre- 
vailed, and  caused  an  increase  in  the  deaths. 

(b.)  By  Invaliding. — llie  amount  varies  considerably  from  year  to  year ;  in 
1859-60,  the  avei-age  invaliiUnR  for  discbarye  was  10  ymt  1000  of  strenj^th  ; 
1861,  no  leija  than  22*8  ;  in  1863,  it  was  18  ;  a  vc^ry  larj^e  proiiorLioii  of  tlieso 
are  tubcrcidous  cas(;d,  so  that  the  ap]mrent  lessening  of  these  coses  of  phthisis 
in  the  death  list  may  simply  be  that  the  men  are  not  now  allowod  to  die 
on  the  Itock.  In  addition,  men  are  sent  home  for  change  of  air ;  the  pro- 
portion is  about  20  per  1000  of  strength.  Car<liac  diseases,  diseases  of 
the  eyes,  dysentery,  aud  liver  diseases,  constitute  the  next  cliief  classes  of 
disability. 

The  causes  of  the  largo  proportion  of  cardiac  diseases  are  not  clear,  but 
those  of  the  eyes  and  dysentery  anj  obvious  enough.  In  both  cases  the  water 
is  no  doubt  the  main  cause ;  quantity  in  the  one  case,  quality  in  the  other, 
being  to  blame. 

The  excess  of  liver  cases  is  a  curious  subject,  which  requires  looking  into  ; 
it  was  noticed  very  early  in  the  Statistical  Reports. 

The  loss  at  Cribraltar  by  death  and  invaliding  appears  therefore  to  bo  Irom 
20  to  25  men  per  1000,  or  120  men  yearly  out  of  tlie  garrison. 
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2.  Lot8  of  Sermee  by  Siehie^. 
Per  1000  of  Sirenffth, 


Ykars. 

Ailmiuioni  per 

Annum. 

Mean  lUQy 
Rick. 

Menn  8Uy  in 

HoKPiUl  uf  sAch 

Sick  M«D. 

18-J)4 
17-93 
18-75 
18-30 
16-96 

1837-56, 
1859, 
1860, 
1861, 
1862. 
1863, 

976 
949 
825 
927 
878 
877 

46*90 
4055 
47-64 
44-05 
40-77 

k 


Each  soldier  loaes  from  sickness  about  sixteen  days'  service  annually,  or 
rather  lesc*  than  at  home.  As  compart-d  with  home  service,  the  a^imissions 
are  rather  fewer ;  the  moan  daily  sick  rather  less,  and  the  duration  of  cases 
rather  less. 

Of  the  diseases  causing  admisaions,  venereal  aifections  are  less  frequent  than 
in  England,  varying  from  127  to  240  per  1000.  Integumentary  diseasoa  give 
the  next  greatest  number;  phlegmon  and  ulcers  fonning  the  largest  nundn^r, 
as  at  home.  Continued  fevers  give  the  next  greatest  number,  and  in  1859 
they  amounted  to  no  lass  than  107  per  1000,  or  one  admiiwiini  for  every  ten 
men  in  the  garrison ;  in  1863  they  reached  the  still  higher  hgure  of  1 15  per 
1000.  The  digestive  and  dysenteric  diseases  come  next  in  order  of  frequency; 
and  after  theae,  rheumatism,  which  is  altnut  as  common  as  at  home. 

These  iigures  tell  the  same  talc  as  the  mortality  returnn.  Bad  drainage 
and  bad  water  are  the  causes  of  the  diseaaes  giving  the  largest  number  of  i^- 
miamons. 

Venereal  diseases  ore  somewliat  lees  than  at  home,  being  repressed  by  police 
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rej^ulationa.  One  point  thai  needs  inyeatigation  is,  whether  thse  Is  mj 
other  canse  (in  food  f)  for  the  rather  large  number  of  cases  of  (li^yatim  £s- 
order. 

Sanitavfj  Duiiea  at  Gihralfar, — Captain  Gallon  and  Dr  Sntbetiftiid  hxfm 
already  indicated  the  measures  which  must  be  adopted,  vu.,  a  better  aappiy^ 
of  wat<!r,  hy  arranging  a  larger  storage ;  a  better  dnunagc,  with  fie^wvler  for 
flushing,  and  a  different  outlet ;  and  an  improved  ventilation,  with  leas  crowd- 
ing in  Ijarracks.    Thenj  in  no  doubt  these  meosunis  will  greaSlj  improre  health. 

It  may  be  suggested  whether,  as  water  is  so  deficient,  a  remoral  of  sewage 
by  hand  might  not  be  employed.  Tlie  soil  might  be  used  for  cnltiTBlMa  in 
the  ncighbonrhood  of  the  Rock,  or  carried  out  to  sea. 

•Sapponng  war  were  to  arise  at  this  moment,  and  that  we  lost  the  command 
of  the  sea  for  a  time,  the  points  of  danger  would  apparently  be  these : — 

1.  [MfieieiU  Watety  Sionuje  Itttng  emaU,  and  Rtiin-fall  uneertain. — This 
would  have  to  be  supplied  by  distillation,  and  it  would  bo  prudent  to  keep  a 
good  apparatus  always  at  Gibmltar. 

2,  Overcrowdin(f  ami  Bfid  Ventilaiionj  Uadinf}  to  Spotted  Typhut^ — With 
a  full  garrison,  and  with  some  barracks  unteuable,  there  is  no  doubt  there 
would  be  serious  danger  of  this  disease ;  and  it  is  a  matter  of  gre«t  momient  to 
ventiUte  as  perfectly  as  possible  all  casemates  which,  even  if  now  dwffwi, 
must  be  used  in  time  of  war. 

3.  Typftoid  Fever  from  Bad  Drainage. — The  dmnsge  should  be  patinfeo 
thoroughly  good  onier  in  time  of  peace,  either  by  adopting  good  eewers^  and 
•ea>water  for  flushing,  or  using  the  dry  method. 

4,  Di$ea^<!4  arUing  in  the  2V//r«,  ajid  spreading  to  the  Garriton^ — In  case 
of  war,  it  would  seem  most  desLmble  to  clear  out  the  native  town  as  far  aa  H 
can  be  done.  More  space  and  more  water  would  be  available.  There  would 
be  leas  chance  of  famine,  destitution,  and  disease. 

In  the  war  in  1782,  scun'y  prevailed  &om  deficiency  of  food  and  6eBh 
vegetables. 


I 
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Malta. 

Size,  1 7  miles  by  8.  TTsual  peace  garrison  -  6000  to  7000  ;  period  of  ser- 
vice, three  years ;  population  (civil)  in  1851  =  98,021. 

Oe^Jftgy. — Soft,  porous  rock  ;  the  greater  part  is  sandstone  resting  on  hard 
limestone ;  in  some  part«  marl  and  coral  limestone  over  the  sandstone.  In 
Um;  centre  of  the  island,  at  C'itta-V(«M;hia,  there  is,  in  order  from  the  surfiace, 
alluvium,  upper  limestone,  red  sand^  marl,  sandstone,  and  lower  limeetone. 
Valetta  is  on  thin  alluvium,  with  thick  sandstone  below,  and  beneath  this 
the  lower  limestone. 

Climato   [at   K/i/W/a).— Mean  of  year,  68°;  hottest  month  (July),. 77"; 

coldest  (January),  57°;  amplitude  of  the  yearly  fluctuation,  20°;  extreme 

I  yearly  range  (from  highest  to  lowest  temperature  in  shade),  62°,  from  IOC*  in 

July  to  39°  in  January ;  mean  yearly  nuige,  about  50'' ;  extreme  monthly 

range  (t. «.,  from  highest  to  lowest  in  month),  about  25°  to  35°. 

Undulations  of  temperature  are  frequent,  and  there  are  often  cold  winds 
in  winter  from  N.W.  The  eouth-east  wind  is  an  oppressive  sirocco,  raising 
the  teinpcmture  to  94°  or  95°.  It  is  chiefly  in  the  autumn,  and  blows  for 
from  GO  to  80  days  every  year.  At  Citta-Vecchia  (600  feet  above  the  sea) 
the  temperature  is  lower  and  the  air  keener.  Kam-fall  about  32  inches. 
Chief  ruin  in  November,  December,  and  January  ;  less  in  February  and 
March  ;  Hinall  in  amount  in  the  other  months.  From  June  to  August  ahnoet 
rainless. 
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Humidity,— (^em  of  1859-60);  observations  at  9-30  a.)i.  and  3-30  p.m. 


Mean  of  year, 

lii^liojit  ui  year  (AttgUBt), 

Loweat  in  yoar  (Fubruary), 


DfiW'point. 

60-5 
72-7 
49 


Oraitu  t>r 

Vftpnur  in  a 

cubic  foot. 

fi-87 
8-73 
3-9G 


Relative 
Humidity. 

62 


Malta  thus  appoare  to  l)e  a  dry  climate,  *'.e.,  with  little  relative  humidity. 

SiiJiiiary  Condition. 

Much  has  boon  done  of  lato  y&ars,  and.  as  far  as  external  cleanliness  goes, 
Valetta  is  very  clean.  "Water  8iix)ply  from  rain  and  springs  (the  largest  of 
which  is  in  the  centre  of  the  islimd,  and  the  waters  of  which  are  led  by 
aqueduct),  is  not  very  deficient  in  quantity  (8  to  10  gallons  }>er  head),  and, 
except  iu  some  places,  good  in  quality,  though  the  rain-water  contains  chlo- 
rides from  the  spray  falling  on  tlie  roofa  of  buildings.  Some  of  the  tanks  are 
too  near  the  sea,  which  i)crcolatc3  into  them.  The  tanks  require,  however, 
careful  looking  after.  Within  tlm  lines  there  are  272  public  and  military 
tanks,  with  sturage  for  65  millions  of  gallons,  and  4294  private  tanks,  with 
storage  for  323  millions  of  gallons.  The  military  tanks,  if  full,  would  give  G 
gallons  of  water  per  man  daily  for  eleven  months,  but  even  now  the  water  often 
falls  short  The  water  is  now  carried  everywhere  by  hand,  and  the  drinking- 
water  for  the  men  is  not  filtered.  The  sewers  in  Valetta  aro  bad  in  construc- 
tion and  outlet,  and  much  typhoid  has  been  and  is  still  caused  in  consequence. 
In  many  cases  *'  they  are  nothing  but  long  cesspools."* 

The  barracks  are  bad,  many  casemates  being  used,  and  buildings  intended 
for  stores  and  not  for  habitations.  In  some  cases,  all  sanitary  considerations 
have  been  sacrificed  for  the  purposes  of  defence.  They  are  built  of  soft  sand- 
stone, which  both  crumbles  and  absorbs  wet.  The  ventilation  of  the  case- 
mates is  very  bod.  The  Barrack  CommisBioners,  in  thinr  llepnrt,  recom- 
mended tliat  in  every  way  which  can  be  done  the  ventilation  should  be 
improved  b}'  admitting  the  wind,  especially  irom  the  north,  and  that  each 
barrack  will  require  a  separate  plan  to  meet  the  ])articular  case,  Tliey  re- 
couunend  that  air  shafts  shall  be  made,  much  larger  than  ordered  for  home 
service,  viz.,  1  stiuoro  inch  for  every  20  cubic  feet  of  space,  or  for  a  barrack 
of  twelve  men  with  regidation  space  (7200 ^  20  =  )  360  square  inchea  ( =  2 J 
square  feet)  of  outlet  opening.  At  the  present  time  the  amount  of  cubic  space 
is  l)elow  the  home  service  amount  (GOO  culiip  feet),  and  the  superficial  area  is 
very  small,  one-fourth  of  the  men  having  less  than  40  square  feet  each. 

Means  for  ablution  are  very  deficient.  Urinals  and  water  latrines  are  mado 
of  porous  stone,  and  are  also  bad  in  construction. 

It  is  therefore  evident  that  the  condition  of  Malta  is  a  parallel  to  that  of 
Gibraltar,  and  very  much  the  same  diseases  may  be  expected,  viz.,  typhoid 
fever  from  bad  drainage,  and  lung  disease  from  the  faulty  ventdation.  As  the 
water  is  less  impure,  the  amount  of  dysentery  may  bo  expected  to  bo  less. 


ft 


Health  of  the  Civil  FqpiUation, 

There  is  some,  but  no  great  amount,  of  malarious  disease,  but  a  good  deal 
of  the  so-called  bilious  remitt€nt,+  and  typhoid.     Typhus  is  not  at  pn*sent 

*  Bamck  ConmuMioDera*  RcTxtrt,  p.  11], 

t  See  Dr  MftJvton'a  exwilciit  Koport  in  the  Krmy  Medictl  Rc|x>rt  for  ISfll,  for  thr  syinittotiH 
or  this  diMAic  aniontJi  troo|M. 
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8cen.  Bubo  plague  has  prevailed  seven  times,  the  last  in  1841,  elighUy. 
Yellow  fover  has  been  known,  but  not  of  lato  years.  Cholera  hoa  oodurcd 
thrice.  Dysentery  is  common  ;  tEc-nia  not  infrequent ;  ophthalmiA  common, 
from  du»t  and  glare.  B<»ils  or  anthrax  are  frequent,  rheumatism  is  not  un- 
common, an<I  phthisis  is  said  to  be  froquent  (from  duat  t).  The  death  rat© 
is  said  to  be  213  i>er  1000  in  the  towns,  and  28'7  in  the  country  distriote ; 
wliile  nearly  57i  percent,  of  this  is  in  children  under  five  years,*  the  greftt 
causes  of  infantile  mortality  being  registered  as  teething  and  con\'ulsioiUL 


IleaWi  of  the  Troopa. 

On  the  whole,  the  health  of  the  troops  is  worse  tlaan  at  Gibraltar,  but  it  has 
sinpiUarly  fhictxiatcd  (even  without  great  epidemics),  more  so  prolmbly  than 
at  any  station  in  the  siimu  latitude.  The  mortality  has  varied  &e  much 
threefold  without  cholera. 


Ykaiu. 

hem  of  Strength  per 
1000  per  uouiu. 

liou  of  Service  per  1000           | 
}K!T  ■onuin.                     1 

Deaths. 

InvaUdfld 

for 
dificLargt. 

Admiwloiu. 

M«att  daUy 

Bick. 

Darn  in 

Hon>ital 

tootchsiek 

nuuL 

1837-46,     . 

1859, 

1860, 

1861, 
1862, 
1863, 

15-3 

18-08 
10-fi9 

IMfi 

7-31 

8-29 

G-ori 

9-20 
7-911 
13-5 

1120 

1214 

983 

772 
695 
666 

43-79 
51-81 
47-40 

4807 
39-27 
4273 

18-91 
17-30 
2301 
2063 
18-79 

Therefore  the  total  lOss  of  men  per  year  is  20  per  1000,  or  120  for  a  gorri^ion 
of  6000,  and  the  days'  service  lost  per  annum  is  17,078  days  out  of  (365  x 
6000  -  )  2,190,000  dayH.  It  will  tliua  be  wh-'U  that  of  late  years  the  mortar 
lity  and  admissions  have  both  declini'd ;  but  the  mortality  in  former  years  bus 
been  us  low  ns  5  6,  and  it  is  impossible  to  be  certain  tlmt  the  present  low  mor- 
tality will  <;(>ntinue. 

In  furuier  ycJira  phthisis  was  the  cause  of  39  per  cent  of  the  deatlia,  or 
nearly  the  same  as  at  Gibndtur.  Latterly  there  have  "boon  fewer  deatlis  at 
Malta,  but  A  considerable  number  of  tuborcubr  coses  are  sent  home.  The 
disease  is  probably  detected  more  cftrly,  and  the  men  do  not  die  as  formerly  at 
tiie  station.  Still  this  does  not  acc<umt  for  the  whole  diminution,  luul  l\\t*r\t 
has  been  clearly  a  lessening  of  phthisis.  There  was  a  large  ivmount  nf  stomach 
and  bowel  disease,  and  dysentery  was  forty  times  as  frequent  as  in  Englondt 
This  is  certainly  a  very  remarkable  circumHtance,  that  buth  at  Gibraltar  and 
Malta  there  should  have  been  this  extraordinary  liability  to  atfections  of  the 
alimentary  canal.  At  Malta,  as  at  Gibraltar,  it  may  have  been  chiefly  owing 
to  impure  water  and  to  food  (Report  of  1853,  p.  118),  Of  bte  yeaw  stomach 
and  bowel  alUfctioiis  have  been  less  frequent,  but  are  still  more  common  than 

•  Report  of  Biunck  Conimisaloneni,  p.  87.  Tlic  C«minLs»ioiu'ni  justly  remark  that  tbcm) 
6garM  areao  atriking  r»  io  ilcmaitd  further  inquiry.  Prolmhly  tlw-y  are  <juito  onlrtirtirnrtlir, 
votboth  at  Gibniltar  mid  Multa  it  would  bo  of  the  greatest  importance,  not  nwraly  for  t/ie 
bealth  of  the  tntop?  in  iwai*,  but  for  iho  security  of  ti»e  fortreaa  in  war,  to  know  ev«rytliiug 
alvmtt  the  social  \iiv  and  tbc  iliwaseu  of  tbc  iiativa  population. 

t  In  F^iiglaud.  in  lS37-4fl,  every  1130  men  gave  one  rjut*  of  dysentrry  ;  in  Malta,  in  thvMine 
vva-m,  ovcry  tw<'iily-«ij;bl  men  gave  one  c*»»  of  dywntcry.  Tlie  murtUity  of  tha  dbea—  wa», 
liowoTer,  nearly  thu  aame  (see  ]MgBB  31  and  US  of  the  Report  oi  1658). 
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at  lunae;  in  1861,  the  89,000  men  ou  huiiiu  service  gave  uiily  sixty-eeven 
caaee  of  acute  dyaontery  ami  n<>  ileatli:?,  while  the  6000  men  at  ^lolta  had 
thirty-four  cases  and  twu  diiaths. 

A  continued  fever  (wliicli  vrim  probably  in  great  measure  typhoid)  had  pre- 
vailwl  more  or  Ic^  for  iLu  laat  forty  years  at  Malta,  aiul  doubtless  also  before 
that  time.  It  has  been  quitu  as  prevalent  and  fatal  of  lube  years  as  formerly; 
in  1869  there  were  1413  mimissious  out  of  a  garrison  of  5310  men,  or  at  the 
rate  of  one  man  in  every  four;  and  the  deaths  from  fever  were  44  out  of  96 
total  deaths,  or  45"83  of  the  total  mortality.  In  1803  there  were  8-14  admia- 
sions  and  21  deaths  out  of  a  garriaou  of  5494  men.  This  is  more  thou  iii  any 
town  or  \'illage  in  England. 

In  the  Statistical  Keport  for  1853,  it  is  oltservod  that  the  number  of  cases 
of  liver  disease  at  Malta  are  remarkably  high ;  and  the  writers,  while  believing 
there  must  be  "  something  in  the  climate  of  Malta  peculiarly  favourable  to 
the  production  of  hepatic  affections,"  wore  unable  to  find,  on  bringing  the 
cases  into  relation  with  the  lemperature,  any  connuotiuu.  The  cause  of  this 
may  be  something  very  ditferent,  and  it  in  ver^'  desimlvlc  that  the  ftxMl  .should 
be  looked  to.  There  is  a  suspicion  at  Netley  (which  rei^iures  a  few  years 
more  experience  to  test  it)  that  the  ciwes  of  echinococcus  of  the  liver  are 
more  frequent  in  men  from  the  Mediterranean  stations  tlmn  others  (Dr 
Maclean).  The  case  of  Iceland  (see  page  175,  and  the  Rejwrt  ou  Hygiene  in 
the  Army  Medical  lieport  for  1802,  p.  339)  should  lead  us  to  hjok  into  this 
point.  Tlie  history  of  admission  for  venereal  disejwe  is  imjMjrtiint ;  in  1837- 
1846,  inclusive,  the  admissions  were  only  99  per  1000,  or  two-thirds  less  than 
at  homo;  in  1859,  when  the  next  report  appearetU  they  were  149  ]>er  1000; 
and  in  18C0  they  were  147*9  per  1000.  In  the  early  period  there  were  i>olice 
regulations,  which  were  suspended  in  the  two  latter  years.  In  June  1861 
the  police  regulations  were  re-onforeed,  and  the  adraisRion  for  the  year  sank  to 
102.  The  4th  battalion  of  the  Kifle  Brigade  showed  the  following  remarkable 
result : — In  the  first  half  of  1861,  there  were  Rfty-soven  a<lniissions  ;  in  the 
last  half,  only  seventeen.  In  1802,  the  total  number  of  ca-nes  of  "  enthetic 
disease"  in  the  whole  garrison  were  only  495  ;  and  in  1863,  44*1  per  10(>0,  a 
result  which,  compared  with  homo  service,  is  marvellous ;  the  reduction  is 
almost  entirely  of  .syphilis,  not  of  gonorrha^  The  Ifirge  number  of  admissiomi 
from  phlegmon  and  ulcers  is  as  striking  in  Malta  as  at  Cribraltor  and  at  homo, 
and  here  as  there,  these  are  pn^hably  mere  conventional  terms.  Huch  then,  in 
brief,  seem  to  be  tlie  chief  medical  jKjints  of  importance  at  Maltii,  viz.,  a  liability 
to  phthisis,  less  marked  of  late  years ;  a  great  amount  of  fever,  fmni  bad 
sanitary  conditions  in  great  part;  a  liability  to  stomach  and  intestinal  nifec- 
tious,  wliich,  though  less  obvious,  is  still  great,  and  a  singular  tendency  to  a 
liver  affection,  which  may  bo  parasitic.  The  chief  iniphivenients  advise*!  by 
the  Barrack  Commissioners  refer  to  a  lai^ger  water  supply,  a  better  distribution, 
improved  dmiuage,  and  efficient  ventilation. 

In  time  of  war,  the  dangers  at  Malta  would  be  the  same  as  at  Gibraltar  ; 
the  aqueducts  might  bo  cut  by  a  besieging  force,  and  the  water  supply 
restricted  to  the  tanks.  Although  those  are  supposed  to  hold  a  large  quan- 
tity, they  are  not  kept  full,  and  coxild  nut,  perhaps,  bo  rapidly  hUtxL  The 
garrison  might  be  driven  t<»  diutil  the  sea  water.  The  Tlarrack  (.'ommi.ssi oners 
very  properly  strongly  advise  that  a  tank  inspector  should  be  nppointetL  A 
still  more  serious  danger  would  bo  the  overcrowding  of  a  war  gnrriaou. 
Doubtless,  in  case  of  a  war,  the  garrison  wouM  only  Vie  concentered  in  the 
lines  when  the  siege  commenced,  but  the  crowding  during  a  sit^ge  of  three  or 
six  months  might  he  very  disjuttrous.  This  danger  slioiiM  be  provide<i  for 
>Hjfoi:ehand  by  a  clear  recognition  of  what  accommodation  would  be  wanted 
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for  war,  and  how  it  is  to  be  obtaiiMMl  without  violating  either  the  conditionfi 
of  health  or  of  dufciico. 

Tliu  (Irainago  >viU  no  doubt  be  soon  remedied  in  accordance  with  tbe  recom- 
muudatious  of  the  Barrack  Commifiaiouers. 

SECTION  IL 
WEST   INDIES. 

The  history  of  sanitary  science  offonls  many  striking  instances  of  the  removal 
of  (litjwiso  to  an  extent  almost  incredible,  but  no  instance  is  more  woTidorfiil 
thftn  that  of  th«  Wi'^t  Indies.  Formerly,  service  in  the  AVest  Indies  waa 
lin»k«<d  on  as  alniosl  certain  death.  It  is  not  tifty  years  since  the  usual  time 
for  tliu  diatiiipt'arjuiee  of  a  regiment  of  1000  strong  was  five  years.  Occasion* 
iiUy  in  ft  ftiui^le  year  a  rt'giment  would  lose  300  men,  and  there  occurred  from 
tiiiio  to  tiiui>  t,*pix;hs  of  such  fatality  tliat  it  was  a  common  opinion  that  some 
woinlerful  iih»rliid  power,  returning  in  cycles  of  years — some  wave  of  poison — 
awt^ptovur  thu  duvoUHl  islands,  as  tiuddou,  as  unlooked-for,  aadaa  destructive^ 
oa  the  hurricanes  wliich  so  sorely  plague  the 

"  Ooldeo  ifllea  wt  in  th«  silver  sea." 
What  gave  countenance  to  this  hypothesis  was,  that  sometimes  for  months, 
or  oven  for  a  year  together,  there  would  be  a  i.M?riod  of  health  so  great  that  n 
regiment  would  hardly  lose  a  man.  But  another  fact  less  noticed  was  not  so 
con8ist<.'nt  with  the  favourite  view.  In  tlie  very  worst  years  there  were  some 
fltftlions  whore  tl»o  sinkness  was  trifling;  while,  more  wonderful  still,  in  the 
wi>rHl  «t4xtii>nH,  and  in  the  worst  ywir**,  tliere  were  instances  of  regiment* 
n'rtmiiiin^  LMiiu[»uratively  healthy,  while  theii*  neighbours  were  literally  doci- 
tiinlrd.  And  tlii'rn  ortuirred  aJso  instances  of  the  soldiers  dying  by  scores, 
whtU<  the  hmltU  uf  the  civil  iuliabitants  in  the  immediate  \iciuity  remained 
as  umiid. 

If  uuytldng  more  were  wanted  to  sliow  the  notion  of  an  epidemic  cycle  to 
bo  a  mere  hypotho^iti,  tlie  recent  medical  history  of  the  West  Indies  would 
provo  it.  At  present  tliis  dreaded  service  has  almost  lost  its  terrors.  There 
Htill  occur  lucal  atUickcj  of  yellow  fever,  which  may  cause  a  great  mortality  ; 
but  for  these  local  cnusrs  can  l)e  found,  and  ajjart  from  these  the  stations  in 
thf  West  Indies  can  now  show  a  degree  of  salubrity  almost  equalling,  in 
some  cases  surpassing,  that  of  the  home  servica 

Tlio  causes  of  the  production,  atid  the  reasons  of  the  cessation,  of  this  great 
mortality  are  found  to  be  mo«t  simple.  It  is  precisely  the  same  lesson  wliich 
we  should  grow  weary  of  learning  if  it  were  not  so  vital  to  us.  The  simplest 
conditions  were  the  destnictive  agents  in  the  West  Intlies.  The  years  of  tlie 
cycles  of  disease  were  tlio  years  of  overcrowding,  when  milibaiy  exigencies 
demanded  that  large  garrisons  sliouli]  luild  tho  irtland.  llie  sanitaiy  condi- 
tions at  all  times  were,  without  exception,  infamous. 

There  was  a  great  mtjrtality  from  scorbutic  dysenton*',  whicb  waa  jdmost 
entiifly  owing  to  diet.*  Up  to  within  a  eompamtively  late  date,  the  troops 
were  fed  on  salt  meat  tliree,  and  sometimes  five,  days  a-week,  and  the  supply 
••f  fresh  vegetables  was  scanty.     It  rerpiired  all  tlio  influence  of  Lord  Howick, 

» then  Secretary'  at  War,  to  cause  fresh  moAt  to  be  issuetl,  though  it  had 

a  pointed  out  by  successive  races  of  meilical  officers  that  fresli  meat  was 

only  more  wholesome,  but  was  actually  cheaper.     The  result  of  an  im- 


This  iff  iwinte«l  out,  in  t)ie  StntinticAl  RfjMtrt  (183S)  on  the  Wext  ImlieH,  by  ToUooh  and 
itmr ;  mm  it  In  Itelievetl  ibat  tliu  iin]>ruvciueDt  in  tbu  lUcl  was  in  a  great  noasurB  owing  to 
•  gontlfiiien. 
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wement  in  tlic  diet  waa  raarvelluufi ;  the  scorbutic  dysentery  at  onco 
lessened,  and  the  same  amount  of  mortality  from  this  cause  is  now  never 
seen.  Another  cause  of  dysentorj'  was  to  bo  found  in  the  wator,  wliich  was 
impure  from  being  drawn  fiinu  cAlcareous  strata,  or  was  turbid  and  loaded 
with  sediinent,  llie  substitution  of  rain  water  has  sufficed  iu  some  stations 
to  remove  the  last  tmcea  of  dysentory. 

If  the  food  and  wat<*r  were  bad,  the  air  wa8  not  legs  so.  Sir  Alexander 
Tnlloih  has  given  a  picture  of  a  single  barrack  ut  Tobago,  said  to  be  the 
•*  iK'.st  in  the  whole  Windward  and  Leeward  Command,"*  the  figures  of  which 
tell  tlitir  own.  tale. 

Barrack  at  Tobago  in  1826. — Superficial  space  per  man,  22  J  feet ;  breadth, 
23  inches  ;  cubic  space,  250  feet. 

The  men  slept  in  hauimocks,  touching  each  other.  In  these  barracks,  crowded 
as  no  barracks  were  even  in  the  coldeat  climato^,  there  waa  not  a  single  venti- 
lating opening  except  the  doors  and  windows ;  the  air  was  ftetid  in  the  highest 
degree.  With  this  condition  of  atmosphere,  it  is  impossil)le  not  to  bring  into 
connection  the  extraordinary  amount  of  phthisis  which  prevailed  in  the  soft 
and  equable  climate  of  the  West  Indiea.  Tliere  was  more  phthisis  than  in 
Kngland,  and  far  more  than  in  Canada.  The  tiret  gri^at  impirovotnont  was 
mode  in  1827,  when  iron  bedsteads  being  ii^trcKluced,  each  3  feet  3  inches 
wide,  grt«ter  space  was  obliged  to  be  given  to  tjich  man. 

Every  arrangement  for  removal  of  sewage  was  barbarous,  and  in  every  bar- 
rack sewage  accumulated  round  the  buildings,  and  was  exposed  to  heat  and 
air.  When  yellow  fever  attacked  u  regiment,  every  stool  and  evacuation  waa 
thrown  into  the  cesspools  common  to  all  the  regiment ;  and  in  this  way  the 
disease  was  propagated  with  great  rapidity,  and  was  localii>ed  in  a  most  singidar 
manner,  so  that  a  few  hundred  yards  from  a  barmck,  whore  men  were  dying 
by  scores,  there  would  be  no  caae  of  fever.  In  spite  of  this,  it  was  many  years 
before  the  plan  of  at  once  evacoating  a  barrack  where  yellow  fever  prevailed 
was  adoptel 

The  Ijarmcks  themselves  were  usually  very  badly  constructed,  and  when  in 
some  cases  the  arclutoots  had  raised  the  liarracks  on  arches  from  the  ground, 
in  order  to  insure  perflation  of  air  below  the  buildings,  the  arches  wore  blocked 
up  or  converted  into  store-rooms;  and  the  barracks,  with  siiaccs  thus  tilled 
with  stagnant  air  beneath  thorn,  were  more  unhealthy  than  if  they  had  been 
planted  on  the  ground. 

The  localities  for  barracks  wore  often  chosen  without  consideration,  or  for 
military  Teason»,+  into  which  no  consideration  of  health  entered.  Almost  all 
were  on  the  plains,  near  tlie  mercantile  lownt^,  where  the  soil  was  most  mala- 
rious, and  the  climate  hottest  and  most  enervating.  MolArioua  fevers  were, 
therefore,  common. 

To  all  these  causes  of  diseases  were  added  the  errors  of  the  mon  themselves. 
For  the  otficers  there  existed,  in  the  old  slave  times,  the  greatest  temptation. 
A  reckless  and  dangerous  hospitality  reigned  everywhere ;  tlie  houses  of  the 

•  Report,  1838. 

t  The  history  of  the  oW  St  James's  Barracks  in  Trini'liwl  la  too  remarkable  to  lie  parsed  over. 
It  was  determuiM  to  txiild  a  ^tn:lng  fort — a  secoml  UHirftltAr— on  the?  lower  spur*  or  tKc  hilta 
uverlookjng  the  plain  whta-  the  Imrracka  now  atmud.  When  the  uurks  had  been  carried  on  for 
aome  time,  it  waa  dlacoverct  that  they  could  not  hold  the  trooiia.  The  biuracks  were  tlten 
ordered  to  be  placed  on  the  plain,  under  cover  of  the  guun  of  the  fort.  Before  the  fort  wu 
quite  flniahtHl,  H  waa  found  to  lie  no  unhealthy  that  neithnr  vrh'\U;  nor  Itlack  men  conld  live 
tner«,  and  it  was  abandomil.  The  barrack,  it  ia  aaid,  was  not  then  roinmcnctHi ;  yet,  though 
the  reaaon  for  placing  it  iu  that  Npot  had  Koue.  it  waa  still  l>uilt  thorrt,  on  a  pi*^re  of  ^miuid 
ne*r  two  manhei  (Cocuht*'  and  the  Great  Ww>tcm  MarslO,  below  the  K^'ncral  U-vel  of  the  plniii, 
and  ex[)osed  to  the  wiwU  rmm  the  gidlleM  of  the  nut^lilMmriiit;  hillK.  Vet  thi^  lutil  p<>?<ition,  in 
fmilfiil  of  diaeaae,  waa  in  reality  1eA«  injuriouK  thno  the  local  lia<l  ffnuitiry  nrrongenient^  ot  the 
old  St  Jainex's  Barrack  Itaelf. 
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rich  plantetB  were  open  to  all.  A  man  was  deemed  churlish  who  did  not 
welcome  every  comer  with  a  full  wine,  or  inom  often  a  brandy  cup. 

In  a  climate  where  healthy  physical  exertion  was  ileemetl  impossible,  or  was 
at  any  rate  distasteful,  it  woj^  held  to  be  indispensable  to  cat  largely  to  maintain 
Uie  strength.  To  take  two  brwikfasts,  ear.li  a  substantial  meal,  was  Uie  u^sual 
custom;  a  heavy  latt:  diimer,  frequently  followed  byasupj)er,  succeeded;  and 
to  spur  the  reluctant  appetite,  glaasos  of  bittera  and  spiriU  were  token  bofore 
meals. 

The  private  soldiers  obtained  without  dilBculty  abundance  of  cheap  rum, 
which  was  often  poisoned  with  leafl.  Dninkennees  was  almost  universal,  and 
the  deaths  from  delirium  tremens  were  frequent  and  awfully  sudden,  Th<r 
salt  meat  they  were  obliged  to  eat  caused  a  raging  thiret,  which  the  rum  bottle 
in  i-eaUty  only  aggravated. 

To  us  these  numerous  causes  seem  sufiScient  to  account  for  everything,  but 
in  former  days  an  easier  explanation  wa.*?  jjpvon.  It  was  licld  to  >h!  the  climiit<i ; 
and  tht^  climate,  as  in  other  jmrts  of  the  world  besid(.*8  the  West  Indies,  became 
the  convenipnt  excuse  for  pleasurable  follies  and  agreeable  vicea  In  order 
to  do  away  >vith  the  (iHects  of  thi.s  dreoiled  climate,  some  myptterious  power 
of  ucclimatiBation  woe  invoked.  The  European  system  required  time  to  get 
accustomed,  it  was  thought,  to  these  climatic  influences,  and  in  order  to 
quicken  the  process  various  measures  were  proposed.  At  one  time  it  was 
the  custom  to  blued  the  men  on  the  voyage,  so  that  their  European  blood 
might  be  nimoved,  and  the  fn^sh  blood  which  was  made  might  be  of  the  kind 
most  germane  to  the  West  Indies.  At  other  tunes  an  attack  of  fever  (often 
brought  on  by  reckless  drinking  and  exposure)  was  considered  tlic  grand  pre- 
servative, and  the  seasoning  fever  was  looked  for  with  anxiety.  The  first 
btuliatical  report  of  the  army  swept  uwuy  all  thtse  faucies,  and  showed  con- 
clusively that  instead  of  prolonged  residence  producing  acclimatisation  and 
lessening  disease,  disease  and  mort&Uty  increased  regularly  with  every  year  uf 
residence. 

The  progress  of  years  bos  given  na  a  diiTcrent  key  to  all  these  results.  It 
is  Jiow  fully  recognised  that  in  the  West  Indies,  as  elsewhere,  the  same  cus- 
toms will  insure  tlie  same  results.  Apart  from  malaria,  wo  hold  our  health 
and  life  almost  at  will.  The  amount  of  sickness  has  immensely  docroaeed  ; 
OGcosinnalty  in  some  stations  which  used  to  be  very  fatal  (as  at  Trinidad)  there 
has  not  been  a  single  death  in  a  year  among  200  mem  Among  tlie  measurw 
which  have  wrought  such  marvels  iu  the  West  Indies  have  been — 

1.  A  better  supply  of  food  ;  good  fresh  meat  ia  now  issued,  and  vegetal 
of  which  there  is  aa  abundance  everywhere. 

2.  Iktter  water. 

3.  More  room  in  barractks,  though  the  amount  of  cubic  space  is  still  smalL 

4.  Hemoval  of  some  of  the  stations  frum  l!tu  ])hunB  to  the  hills :  a  measuns 
which  boa  done  great  good,  but  wldeh  can  explaui  only  a  portion  of  the  im- 
provement. Tlie  proper  height  to  locate  troops  is  by  most  army  surgeons 
considered  to  be  at  some  point  above  2500  feet. 

5.  Better  sewage  arrangements,  and  more  attention  genemlly  t4?  aimitaiy 
conservancy. 

6.  A  more  regular  and  temperate  life,  both  in  eating  and  drinking,  on  tho 
|wirt  both  of  oflRcors  and  men. 

7.  The  occupancy  of  the  unlicalthy  places,  when  retoinoil  as  statioua,  by 
l)lack  troops. 

8.  A  Ijetter  dre^s.  It  is  only,  however,  within  the  last  few  years  tiiat  a 
more  suitable  dress  tuis,  at  tlit;  instance  of  the  present  I>irector-(Tenend,  beon 
provide*!  for  thn  West  India  islands. 
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The  army  stations  in  the  West  InUica  arc,  Jamaica,  Barbadoce,  Trinidad, 
St  Lucia  ;  the  loht  three  being  included  in  the  term  '*  Windwajxl  and  Leeward 
Command."  liritish  tiuiaim,  on  the  mainland,  is  part  of  this  comnmnd. 
There  are  tjiuall  partietj  of  artillery  and  some  black  troops  in  Hondunw  and 
the  liahamaa. 

'J"he  period  of  service  is  now  throe  or  four  years ;  formerly  it  was  eleven 
or  twelve,  bnt  this  was  altered  after  the  first  statistical  report  ITsuallv  the 
Nfcditerranean  regiments  pass  on  to  the  West  Indies,  and  eubser^uently  to 
Canada 

The  proper  time  for  arriving  in  the  West  Indies  is  in  tlie  l)eginning  of  the 
cold  season,  viz.,  about  the  beginning  of  December,  when  the  hurricanes  and 
autumnal  rains  are  usually  over. 

Jamaica. 

Present  strength  of  white  garrison,  600  to  700 ;  black  troopa,  700  to  800. 
A  range  of  lofty  hills  (Blue  Slountains)  divides  Jiimaica  into  two  parts,  con- 
nected by  a  few  passes.  The  troops  were  formerly  stationed  chiefly  in  the 
south  plains,  at  Kingston,  Port-Royal,  Spanish  Town,  Up-I*ark  Camp,  Fortr 
Augusta,  &C.  After  the  Maroon  war  in  1795,  some  troops  were  8tatione<I  at 
Maroon  Towti  (2000  feet  alx>ve  the  sea)  on  the  north  side,  and  at  Montcgo 
Bay.  Subsequently  Stoney  Hill  (1380  feet  above  the  eea),  at  the  mouth  of 
one  of  the  {tasses,  was  occupied. 

Since  1842  some,  and  now  nearly  all  the  troops,  are  at  Newcastle,  in  tlie 
hilld^  4000  feet  above  the  sea,  w*ith  detachments  at  Kingston  and  Port-Royal. 
The  other  stations  are  now  disused  for  white  troops.  The  sanitary  condition 
at  Newcastle  was  formerly  not  good ;  the  sewage  arrangements  were  very  im- 
perfect ;  it  is  now  somewhat  improved. 

Climate. — The  climate  is  verj*  different  at  the  different  stations.  At  King- 
ston (sea-level) — temperature,  mean  of  year  =  78**0  j  hottest  month,  July, 
mean  =  81°'71  ;  coldest  mouth,  January,  mcuu  =  75'*'65  ;  mean  yeoily  tluctua- 
tion  ~  6°*06.  Undulations  trilling.  The  climate  is  limited  and  equable.  At 
Newcastle,  the  mean  annual  temperature  is  about  60' ;  hottest  month, 
August  =  67""75  ;  coldest  month,  February,  =  61".  The  diurnal  range  is 
considerable,  but  the  annual  fluctuation  is  trifling  (about  C°).  The  mean  of 
the  year  is  tlierefore  much  lower  than  on  the  plains ;  the  amplitude  of  the 
yearly  fluctuation  about  the  same ;  the  diurnal  change  greater. 

Humidity, — This  is  considerable  in  the  plains — often  from  80  to  90  per 
cent,  of  saturation  -  7  to  9  grains  of  vajwur  in  a  cubic  foot  At  Newcastle 
the  mean  yearly  dew-point  is  about  60  ;  the  amount  of  vaivour  iu  a  cubic 
foot  of  air  is  &'77  ;  the  mean  yearly  relative  humidity  is  68  per  ceut  of 
saturation. 

H'lin. — Amount  on  the  plains  =  TjO  to  60  inches,  in  spring  and  autumn,  viz., 
April  and  May,  and  Octolier  and  November.  Showers  in  July  and  August. 
Wiwh. — Tolerably  regular  land  winds  at  night,  and  sea  breezes  during  the 
hot  and  dry  months  during  the  heat  of  tlae  day.  The  centnd  chain  of  moun- 
tains turns  the  north-eaat  trade  wind,  no  Uiat  it  rcnches  the  south  side  diverto<l 
from  its  course  j  from  December  to  February  the  wmd  is  often  from  the  north, 
and  brings  rain  and  fogs  ("  wet  northers"),  llie  south-oast  win<l  in  April  and 
May  is  very  moi.'d.  The  hurricane  months  are  from  tlie  end  of  July  to  the 
beginning  of  November,  TiiQ  climate  in  the  plains  is  therefore  hot,  equable, 
and  humid. 

Ihaltfi  o/t/w  BiacJc  Civil  PojmUition. 

Of  the  specific  diseases,  smallpox  and  the  other  exanthemata  are  common. 
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Sjwtted  typhiia  is  Baid  to  be  uukiicnvii ;  tyjjhoid  is  said  to  be  imcommon, 
Ib  probably  moro  common  tbiin  i«  «iipi>08(.Hl.  InHuonza  has  provuiled  at  times, 
and  also  the  so-calU-d  diuidy  or  polka.  Cholerahas  prevailod  severely,  Molurioua 
fever  is  common  over  the  whol«  of  the  Buiith  plains.  Yellow  fever  is  common, 
though  less  frequent  and  severe  among  the  blacks  than  the  whites.  Dysen- 
tery is  uumniou,  though  it  has  always  Ijeeu  less  fre<]uent  than  among  tht: 
troops.  Oi-ganic  luvirt  disease  is  fifyjiient.  Liver  diseases  are  uncommon. 
Spleen  disease,  in  the  fonu  of  leucocythiemia,  is  common  among  the  blacki 
(*Siiiarda).  (Jout  is  said  to  be  frei^uent,  and  scrofula  and  rickets  to  ]«»  infV& 
quent.  Syjihilis  is  not  conimnn,  but  grmorrhtva  is.  Cancroid  of  the  skill 
and  elephautiasiii  of  the  Arabs  (Pachydermia)  are  common.  Leprosy  ia 
seen. 


1 


Health  of  the  Troops. 

In  the  years  1 790-93,  the  annual  mortality  of  the  white  troops  varied  in  th* 
diffei-entsbUiona  from  111  (>runtcgo  Bay)  to  15*7  per  1 000  of  strength  al 
Stoney  llill  (13S0  feet  above  sea  level).  In  the  years  1794-97,  the  mortality 
■was  much  great<ir,  the  most  unhealthy  regiment  in  the  plains  lost  333 ;  thi 
most  healthy,  45'4  per  1000  of  strength  ;  at  the  hill  station  of  Maroon  Towi 
(2000  feet),  llni  mortidity  wiis,  howevej,  only  156  jjcr  lOUO.  In  the' yean 
1817-3G,  the  mean  niortftlity  was  121'3;  the  mejm  of  the  four  healtfajes 
years  gave  G  7,  and  of  the  four  uidioalthiest  years,  259  per  1000.  The  cai 
of  death  in  these  twenty  years  was— 

Fevers,  .             .  .  101-9  per  1000  of  strength. 

Lmig  ^iisejises,    .  .              7  '5                 „ 

Itowol  complaints,  .             5*1                 „ 

Ilrain  disease,     .  2'6  ,, 

Liver  diseases,    ,  ,              1                     „ 

Other  complaints,  .             3*2                „ 


The  admissions  in  these  years  wore  1812  por  1000  of  strength.     In 
the  following  were  the  mean  results  : — Mortality  per  1000  fif  strength — whilj 
troops,  60-8;  black  troops,  38*2.     Admissions,  per  lOOO— white  troopa,  137J 
black  troops,  784.     JSo  llmt  the  mortality  had  declined  one-lial£     At  pi 
the  statistica  of  the  white  lixiops  are — 

Per  \mO  of  Strength. 


Ykabs. 


1859, 
1860. 
1861. 
I8C2. 
1863, 


Mortality  (ia 

eluding  Violent 

BeAtlu)). 


14-42 
20-02 

9-43 
12-81 

9-02 


Invalided  for 
Discharge. 


Admistiionfl. 


1335 

yifi-5 

819 
644 
917-6 


Sloan  Daily 
Sick. 


Mean  Time 

H<wj>it(il  «>r 
Mch  Sick  Man. 


58-08 
23-95 

29-87 
44-79 
30-91 


15-88 
10-71 
13-31 
15-85 
H-22 


The  difference  between  these  figures  and  those  formerly  given  is  int 
most  remarkable  ;  the  small  nnmber  of  admissions,  the  small  mortality, 
the  short  jK-riod  in  hospital,  contrast  favoiimbly  even  with  liome  serWcn. 
decrease  in  admissions  is  chiefly  owing  to  the  lessening  of  jjaroxyamal  fei 
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consequent  on  removal  from  the  plains;  (iii  1859,  Newcastle  gave  29*1  ad- 
niiesiouB,  and  Port-Koyal  ^iZf)  per  lOCM)  nf  strength,  from  malarious  disease). 
In  J863,  some  white  troops  were  sent  to  Ujv-Park  Cjunp,  and  furnished  a  lai^o 
number  of  malarious  cases  (547*6  admissions  i>er  1000  of  atiiiugth),  while  at 
KewcasUe  they  were  only  48  per  1000.  Tlio  decrease  in  the  mortality  is 
owing  to  lessened  fever  and  dyseuterj-.  Among  the  block  troops  there  is 
now  greater  sickness  and  mortality  than  among  the  whites ;  the  mortality  in 
1837-1866,  was  38-2  per  1000;  in  18fi0,  31 -42;  in  I8fil,  18-65;  and  in 
18C2,  30-25  per  1000.  There  is  among  these  troops  a  largo  mortality  from 
jiaroxyamal  fevers,  phthisis,  and  ilistMwes  of  the  olimentarj*  canal,  and  it  is 
evident  that  this  condition  refpiires  a  close  examination. 

The  mortality  of  the  white  troops  shows  a  marked  increase  with  ago. 

The  following  seem  to  be  the  most  important  pnuita  connected  with  the 
white  troops  which  require  notice. 

It  is  impossible  to  avoid  paroxysmal  fevura  without  plaehig  *dl  the  troops 
in  Uio  hills,  and  it  is  very  desirable  Newcastle  should  be  mode  the  only  sta- 
tion for  white  troops. 

The  possibility  of  yellow  fever  occnrring  at  an  elevation  of  4000  feet,  was 
shown  by  the  appearance  of  yellow  fever  ot  Newcastle  in  1860.  In  that 
year  occurred  the  remarkable  instances  of  contagion  on  board  the  ships  Icarus 
and  Imnum  described  by  Dr  Bryson,  Wliethcr  yellow  fever  vran  imported 
into  Newcastle  or  not  was  a  subject  of  discussion ;  it  certainl)''  appears  pro- 
bable that  it  was  carried  there  ;  but  the  important  point  for  us  is  that  more 
elevation  is  not  a  perfect  security.  There  were,  however,  only  a  small  num- 
ber of  cases. 

In  the  returns  for  a  number  of  years  past,  cases  are  returned  as  **  continued 
fever ;"  it  has  never  yet  been  clearly  made  out  whether  or  not  these  were 
coses  of  typhoid  fever ;  but  the  existence  of  t^'phoid  fcvor  in  India,  on  the 
west  coast  of  Africa,  in  Algeria,  and  in  other  tropical  countries,  makes  it 
possible  that  typhoid  fever  does  oc^xir  in  Jamaica 

Formerly  there  were  a  largo  number  of  cases  of  phthisis ;  phthisis  is  now 
uncomiuon;  in  1817-36  lung  diseases  (almost  entirely  phthisis)  caused  7*5 
deatlis  per  1000  of  strength,  or  more  than  in  England.  In  1859-60  the  ratio 
was  only  2'46  per  1000  of  strength,  and  in  1861,  out  of  G36  men  there  was 
not  a  single  death,  though  four  men  were  sent  home  with  consumption. 

In  1862  there  was  1  death  from  phthisis  in  Jamaica,  and  1  in  an  invalid 
sent  home,  or  at  tlie  rate  of  285  per  1000  of  strength,  which  is  rather  greater 
than  formerly,  but  still  below  the  home  standard.  In  1863  the  number  was 
greater ;  there  were  3  deaths  out  of  477  men,  or  6*28  per  lOOO  of  strength. 

At  Newcastle  there  occurred  for  some  years  an  excess  of  affections  of  the 
ah'mentary  cjinal,  cKielly  indigestion  ;  at  present  these  have  lei^seneti,  but  it 
would  be  important  to  make  out  the  cause.  In  1860  there  was  not  a  single 
admission  from  dysentery  at  any  station. 

In  the  worst  times  in  Jamaica  it  was  always  remarked  that  there  was 
rather  tt  ainguhu- exemption  from  acute  liver  disease  ;  very  few  cases  appear  in 
the  returns  under  hopatitia ;  whether  tliis  is  a  matter  of  diagnosis,  or  whether 
there  was  really  an  immunity  compared  with  India  or  the  Mauritius,  is  a 
question  of  great  interest  which  camiot  now  be  boIvihI.  At  present,  liver 
disea-se  unconnected  with  drinking  Is  uncommon. 

Thexe  is  still  too  much  drinking,  and  the  medical  officers  have  strongly 
advised  the  issue  of  beer  instetvd  of  the  doily  ilram. 

Venereal  diseases  have  never  prevailed  much  in  Jamaica ;  they  have  caused, 
on  an  average,  from  70  to  90  admissions  per  1000  of  strength.  In  1862 
there  wore  only  47  admission>i  per  1000  of  strenglli.     This  is  owing  to  the 
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connection  usually  formed  botwcon  the  block  women  and  the  eoldiors,  and  to 
a  Icissened  amount  of  promiscuoUB  intercourse. 

Under  ttiu  present  ttystem  there  aeeius  little  chance  of  the  sickness  and 
mortality  of  Jnnmicii  h(^coming  oxuessive;  but  if  war  came,  and  it  were  con- 
sidered necessary  to  have  a  large  force  there,  and  the  barracka  iu  the  plains 
were  reoccupied  and  overcrowded,  the  old  sttite  of  things  would  at  once  recur. 
This  aeema  to  bo  the  only  danger  to  he  avoided,  and  probably  there  would  he 
no  militjiry  objection  to  keeping  the  troops  on  the  hills,  imless  in  the  case  of 
the  actual  presence  of  a  hostile  force. 


Trinidad. 

Strength  of  garrison,  200  men. 

Geology. — Tertiary  fonimtion  of  miocene  age;  central  range  of  hilla  ia  an  in- 
durated fonuation  of  crofcaccous  ago ;  the  northern  littoral  range  consists  of 
micacuuus  slates,  tuiudt^Loue^,  limustones,  and  nliali^s.  Tlie  liighest  hill  is  3012 
feet;  the  central  hill  (Tamana)  is  1025  ;  ■j'yth  of  the  island  is  swampy. 

Climate. — Temperature  of  the  plain.s:  Mean  of  year  about  79°-3  ;  coldest 
month,  January  =  78'^ ;  hottebt  mouth,  Miiy  «  Hl^S  ;  next  hottest,  October  = 
8()°-4.  Mean  annual  iluctuation,  2t^'b.  The  climate  is  therefore  very  equable 
and  limited.  There  are,  however,  cold  winds  from  the  hills  blowing  over 
snmll  areas. 

Hyfjrometry. — Mean  dew-point,  75°'l,  mean  relative  humidity  «■  81  per 
cent,  of  saturation  ;  mean  weight  of  vapour  in  a  cubic  fofils=9'4  grains;  most 
huTiiid  month  is  May,  aa  far  as  the  amount  of  vajwur  is  concerned*  Month 
with  greatest  relative  humidity,  August. 

WimU  from  east  to  north-eaat  and  south-east.  West  winds  rare,  and  oppres- 
sive. 

Rain  on  the  Plains  about  60  to  70  inches.  Greatest  rain-fall  in  one  day, 
4'67  inches.  Dry  season,  Dreember  to  May.  June  and  July  showesy. 
Heavy  rain  in  August,  September,  and  October. 

Sanitary  ComWinn.- — St  James's  Barrack  is  on  a  depression  on  an  alluvial 
soil  three  miles  from  Port  of  Spain,  tlie  capital ;  it  is  one  mile  from  the 
Cocorite,  and  three  from  the  Groat  Eastern  Swamp ;  the  drainage,  for  many 
yeare  most  defective,  is  now  improveil,  as  the  main  sewer  is  carried  to  the 
sea.  On  many  occasions  yellow  fever  has  prevailed  in  this  barrack,  and  no- 
where else  in  the  island  ;  the  last  occasion  was  in  1858-'59,  and  then  it  was 
proposed  by  Dr  Jame-son  (the  principal  medical  officer)  to  erect  barracks  on  a 
spot  2200  feet  above  sea-level, 

The  capital,  the  Port  of  Spain,  is  built  at  the  principal  outfall  of  the 
island  ;  it  is  on  a  low  and  unhealthy  plain.  Formerly,  it  was  so  nnheoltliy  as 
to  l>e  scarcely  habitable,  but  after  being  well  drained  and  paved  by  Sir  Ralph 
Woodford,  it  became  much  hualtliier.  Tlus  was  the  result  of  great  sanitary 
efforts  in  a  very  xmpromising  locality,  and  should  be  a  lesson  for  all  cliniate& 

There  is  stUJ,  limvever,  much  malarious  disease,  dysentery,  and  at  times 
yellow  fever,  but  this  lost  disease  has  occasionally  been  very  severe  at  St 
James's  Barracks,  without  a  single  case  being  seen  in  Port  of  Spain.  The 
ascent  of  the  malaria  from  the  barrack  plain  is  certainly  more  than  600,  and 
probably  as  much  as  1000  foet. 

Disease/t  of  Troojw. — The  state  of  health  has  been  and  is  very  similar  to 
that  of  Jamaica,  with,  however,  a  larger  percentage  in  former  years  boUi  of 
phtliisiB  and  disen-sos  of  the  stomach  and  bowels,  chiefly  dysonteiy. 

In  the  years  1817-1836,  the  average  mortality  of  tlie  while  troops  was 
lOG-3  per  1000  of  strength,  and  of  those  deaths  there  were — 
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From  fevers,                                       .         .         ,                  ,  61  "6 

Lung  difieoseH,        .                                              .                   .  1 1  *5 

Diaeiwea  of  stoTimch  and  howcis,      .....  17*9 

Dropsies  (probably  partly  inalarioiw,  partly  renal),  .         .  77 

Bmin  disease  (especially  from  intemiKirancu),  4-7 

Liver  iliseasos,                                                          .          .  I'l 

All  oUier  diaoases,           .......  1*8 


I 


lOG-3 
As  in  Jamaica,  the  statifiticA  of  tbe  wMto  troops  of  lato  years  tell  a  very 
diifercnt  story. 

Per  IQOO  of  Strength. 


Years. 


MorUlity  from  Diaeaw, 

Suieidcit  and  Violoncf 

excluded. 

84-27 

0 

8*88 

515 
1612 


Admiasioiu 
(TotAl). 


1859,  ....    84-27  14527 

1860,  ....     0  1357-4 

1861,  ....     8*88  1079-8 

1862,  ....     5-15  1180-4 

1863,  .  16-12  786-3 
In    1859   there  were  only  190  men  on  the  island;  yellow  fever  broke 

out  in  Hi  James's  Barrackfi,  and  caused  10  deaths.  Tliere  were  4  deaths 
from  delirium  tremens  and  one  suicide.  Had  there  been  no  yellow  fever,  no 
drinking,  and  no  suicide,  there  would  have  bet'u  in  1859  only  2  deaths  from 
disease,  or  10*1  pur  1000,  and  both  those  we ro  from  some  form  of  fever. 

Among  the  diseases  in  the  returns,  the  largest  it«m  is  malarious  fever  ;  there 
are  also  casee  of  "  continued  fever/'  as  in  Jamaica,  and  tlm  term,  in  fact,  has 
never  been  absent  from  the  reports.  la  this  typhoid  fever  ?  A  considerable 
number  of  casee  of  dyspepsia  are  admitted ;  in  I860  there  were  16  cases  out 
of  221  men.  or  72  per  1000  of  stiengtL  In  1862  there  were  103  per  1000  arl- 
missions  from  "  digestive"  diaeases.  Venereal  diseases  have  always  been  low ; 
in  I860,  1861,  and  1862  there  were  only  49*8,  44  4.  and  20  G  admiasionB 
per  1000  of  strength.  Dysentery  is  now  infrequent.  In  1860,  out  of  221 
men,  and  in  1861,  out  of  225  men,  there  was  not  a  single  case.  Phthisis  is 
much  leas  common,  yet  in  some  years  there  is  still  too  much  of  it 

It  is  evident  that  if  Dr  Jameson's  suggestion  is  acted  ui>on,  and  the  troops 
are  removed  up  to  the  lulls,  malxuioua  fever  will  disap[)ear.  and  yellow  fever 
can  be  prevented.  In  such  a  cose,  if  the  men  will  abstain  from  drinking,  this 
island,  which  formerly  killed  rather  more  than  1  man  in  every  10  yearly, 
will  be  one  of  the  healthiost  t«pote  in  the  world. 

nie  black  troops  are  now  less  healtliy  than  the  w}iit<?,  ha\'ing  in  1860  and 
1861  an  annual  mortality  of  nearly  21  per  1000.  Their  condition  requires 
looking  into. 

The  invaliding  from  Trinidad  is  combined  in  the  Army  Beporta  with  that 
of  the  other  isUnds  of  the  Windward  and  Leeward  Commands. 


I 


Barbadobb. 

Strength  of  Garrison,  500  to  600  men. 

(rr.olof/t/. — limestone  ^coralline) ;  sandstone  (tertiary)  ;  beds  of  bituminous 
matter  and  coal  (tertiary),  clay  in  parts  (especially  iji  the  hilly  district  called 
**  Scothmd"). 

An  open  country,  well-cultivated,  no  marshes  except  a  small  one  at  Gweme 
Hall,  one  mile  to  the  east  of  St  Ann's  Barracks. 


544  POBKIGN  SEBYICE. 

The  country  is  divided  into  two  ports :  a  mountamous  district  tenned 
"  Scotland,"  and  a  lower  country  consisting  of  a  eories  of  fivo  pifiantic  tornices, 
rising  with  some  regularity  one  above  the  other.     The  highe>t  hill  U  1 1 00  fecL 

Ciimaie  of  the  Plain. — Temjienitupc :  Mean  of  year,  8^ ;  hottest  month 
(October),  83' ;  coHest  month  (Janxiaiy),  TS"* ;  mean  yearly  fluctuation,  5*. 
Climate  etiuaVilo  and  limited- 

Wind. — X.R  trade,  strongest  in  February  to  May ;  weak  in  September  to 
November  inclusive  ;  hurricane  month,  August. 

Rnin, — About  56  to  58  inches,  on  an  average,  but  varying  a  good  deal  in 
the  autumn  chiefly^  thotigh  there  is  min  in  all  months,  but  much  less.  The 
dry  season  is  from  December  to  May. 

Wait-r. — Formerly  snppliwl  from  wells ;  it  was  highly  calcareons.  At 
present  good  water  is  supplied  by  a  water  company.  Itain  water  is  also  oo]< 
lected  in  tanks. 

Sanitary  Coudifion. — St  Ann*s  Barracks  are  placed  above  one  and  a-half 
mile  from  Bridgetown,  on  the  sea ;  the  locality  and  the  confitruction  of  the 
barracks  have  been  mudt  complained  of,  and  a  position  in  the  hills  advised.* 
Arrangements  for  sewering  and  tlie  water  supply  were  both  formerly  bad  j 
conaidcraLle  improvements  have  been  made,  and,  since  1862,  30,000  gaUoos 
are  supplied  daily  to  St  Ann's  Barracks.  It  is  a  limestone  water,  containing 
carlxmate  of  lime,  but  no  sulphate  of  lime,  and  is  remarkably  five  from 
organic  matter.  The  total  solids  are  I8'72  grains  per  gallon.  The  troops  aro 
still  too  much  crowded  in  barracks,  the  allowance  being  under  GOO  cubic  feet. 

Formerly  vegetables  wore  very  deficient  in  Barbadoes,  and  even  now  there  ia 
some  difficulty  in  procuring  them.    They  are  often  imported  from  other  islan<U. 

DiiKfises  amowj  CVriY  Fvjmiatwn, — Yellow  fever  has  ap]>e;ired  frwjuently, 
although  the  island  is  not  marshy.  It  is  not  so  frequent  as  formerly — it  used 
to  be  ex])ected  every  four  years. 

Barhadoes  and  Trinidml  contrast  greatly  in  the  freedom  from  marshes  of  the 
one,  and  the  prevalence  of  marshes  and  malarious  disease  in  the  other ;  yet 
Barhadoes  has  had  as  much  yellow  fever  as  Trinidad. 

Dysentery  was  common  formerly,  partly  from  l»ad  water ;  inHuenza  has 
been  epidemic  several  times.  Barbndoes  leg,  or  Ele pliant lasia  of  the  Arabs,  is 
frequently  seen.  Lepn^ay,  or  Elephantiasis  Gnccorum,  is  also  not  very  uncom- 
mon.    Variola  and  Pertussis  have  from  time  to  time  been  very  bad. 

Hillarj',  in  17G<5,  described  a  "slow  nervoua  fever,"  under  which  term  our 
typhoid  fever  appears  to  liave  l)et*n  indicated  by  most  writers  of  that  period. 
Hid  description  is  not  quite  clear,  but  resembles  typhoid  fever  moie  tliati  any 
other.  He  also  speaks  of  "diarrhcjea  fobrilis."  Can  tliis  have  been  typhoid  t 
Of  latr  years,  there  has  been  no  evidence  of  typhoid  to  my  knowledge. 

The  heading  "continued  fever"  appears  in  the  Army  Ketums;  from  1817-36, 
there  were  169  caaea. 

Dmcunculus  was  formerly  veiy  frequent,  and  Hillary  attributes  it  to  the 
drinking  water,  and  states  that  there  were  some  jifuids,  the  water  of  which 
was  known  to  "generate  the  worm  if  washed  in  or  ilrank." 

Yaws  used  to  be  common. 

Coliea  pictonum  was  formerly  frequent. 

Ditteasejs  of  Tfoojts. — Yellow  fever  has  several  times  been  very  fotaL 

Scorbutic  dysentery,  arising  from  the  wretchi>l  food,  was  fttnaerly  very  fre- 
quent, and  appears  from  Sir  Andrew  Halliday's  work  to  have  been  very  bad 
even  in  his  time  (1823  to  1832). 


*  Par  un  extremely  i^mI  Knr]  i-onciH*  account  of  Borltdoe^.  !ice  Dr  JAm««nii'a  Rnwit  in  Uw 
Aniiy  Meflicnl  R^-jmrt  for  IStfl.  p.  951. 
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From  1817  to  1836  (20  years)— 

Avonij<e  Mortality  (wlatc  troope),     58-5  per  1000  of  strongtli. 
G^'ate8t,         .  .  204  „  „         (in  1817). 

IjiMnU  .  .  1«  »  „         (in  1823). 

In  1817  there  were  1654  men  on  the  island,  and  yellow  fever  broke  out. 
In  1823  thifre  were  only  701. 

Of  Into  yeaiv,  ah  iu  all  the  other  islands,  the  sicknera  and  mortality  has 
been  comparatively  trilling. 

PerlOOOofStnagUi. 
Adiniwlons.        De*lhs. 


P«r  lOOO  of  Strt^nffth. 

Deftth« 

Adnuwionii.    (eicluiivo  of 

SuicidoB). 

1859,  . 

.     .     1051             6-36 

1862, 

1860, . 

.     .     1018             515 

1803, 

18G1.. 

974.5          254 

1120 
1106-9 


16-77 
5-2 


[ 


The  increased  mortality  of  1862  was  owing  to  yellow  fovor.  It  appeared 
first  among  the  civil  jiopulation  in  Bridgetown,  and  afttTwards  altncked  the 
troops  in  the  (stone)  barracks.  As  it  conlinued  to  B]>rua<l.  the  men  were 
moved  out  and  placed  luider  canvas,  with  the  l>cat  eftocta.  A  remarkable 
feature  of  this  epidemic  was  that  the  officers  8iifiere<l  in  attacks  aix-lold  mora 
than  the  men,  and  had  a  mortality  more  than  twenty-fold.  The  women  also 
suffered  three-fold  more  than  the  men.  Formerly  the  case  would  have  been 
reversed.  In  1861  there  were  only  two  deaths  out  of  787  men,  one  from 
phthisis  and  one  from  apoplexy. 

Dysentery  is  now  unc^tmmon. 

The  great  improvement  to  be  made  at  Barbadoes  is  decidely  a  eompletij 
change  of  barracks.  The  iwraiatcnt  recurrence  of  yellow  fever  in  tlicso  old 
barracks,  with  their  imf>Grfcct  arrangements,  shows  them  to  be  the  main  cause 
of  the  appearance  of  the  disease.  The  cost  of  a  single  epidemic  would  amply 
repay  the  outlay. 

As  in  the  other  islands,  the  black  troops  are  now  much  more  unhealthy 
than  the  white,  and  the  sanitary  condition  of  their  Ijormcks  and  their  food 
evidently  req^uire  looking  into. 

St  Ldcia. 

Strength  of  Garrison,  =  100  men. 

St  Lucia  is  divided  into  two  parts :  Basseterre,  the  lowest  and  most  culti- 
vat^l  part,  is  verj'  swampy ;  Capisterre,  hilly,  with  deep  narrow  ravinea,  full 
of  vegetation.  The  climate  is  similar  to  that  of  the  other  islands,  but  is  more 
rainy  and  humid. 

DisixtJie^  of  the  Trttofw. — From  1817-36  ;  average  strength.  241  ;  average 
deaths,  30-  122-8  per  10(10  of  strength.  Of  the  1 22*8  deaths,  631  were  from 
fevers,  39'3  from  bowel  disease,  and  12*5  from  lung  disease. 

Pigeon  Island  (a  few  miles  from  St  Luciu)  was  formerly  so  unhealthy  that 
on  one  occasion  22  men  out  of  55  die<l  of  dysentery  in  one  year,  and  of  the 
whole  55  men  not  one  escaped  sickness.  The  cause  is  Bupp<^ed  to  have  been 
bad  water.     Now,  l*igeon  Ishind  is  considered  healthy. 

Although  the  mortality  was  formerly  so  great,  St  Lucia  has  been  very 
healthy  for  some  ye&re. 

In  1859,  mean  strength,  96 ;  otlmissions,  113,  and  there  was  not  a  single 
death.,  althnngh,  if  tht^  mortality  had  been  at  Uie  rate  of  the  twenty  years 
ending  1830,  12  men  would  have  died. 

Better  food,  some  improvement  in  barracks,  and  Uie  use  of  rain  instead  of 
well  water,  hare  been  the  causes  of  this  extraordinaiy  change. 

2ii 
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St  SNA  ««n  dbntlBd  vMi  **caatBMMd  fin«,*  Id  with  opUthAliuia,  md 
OB^  twt>  vitb  vwhvmJL 

Is  I960  UMn  «M  ao  «m>  of  i|jf— liiij  aad  only  two  of  diarrhcpa  among 
100  BMA  m  tlu»  ■iud,  vImt*  fauma^y  Umv  wo«ld  have  beon  not  only  nuiuy 
«Hm,  hat  9cmr  «l««Ui&  Obe  aaa  died  Iram  phthuda,  or  at  the  rate  of  10  per 
1000, 

In  l2>^],  out  of  M  BMtt»  tKccv  ra  one  death  from  jaondice,  or  at  the  nt« 
oflOejirr  1000. 

lu  1;S6:2  th«M  irm  68  aaa  on  the  iskad ;  one  man  was  drowned ;  thei9 
was  no  dcAth  fron  dinnM»    Ko  eaae  of  jaiiwliee  was  admitted. 

In  IS65  thartt  ww»  55  «m»,  «ad  one  death  &om  accident ;  there  were  CI 
admiwrinnn,  of  whidt  15  W9  aocidaata^ 

i^MttlUk^ — la  1859-61  tlwra  wm  dMchaiged  from  the  Windwonl  and 
LMWud  CoWBMAd  8  pw  1000  of  atra^th,  and  in  1862,  22  pt-r  1000.  The 
oauae  of  the  incmaaa  in  the  btter  year  was  chiefly  from  eye  disaasoa. 

Banna  OvuxjL 

Strangth  of  OamaoiU  -  900  to  MO  DMB. 

Ihia  othor  statloa  In  tha  Weal  Indkn  Command  ia  on  the  mainland, 
attending  fh^m  the  eqnalar  (neai^)  to  10*  IS.,  300  to  300  milea,  and  inland 
to  an  uncertain  distance. 

It  lA  a  flftt  alluvial  kuI  of  day  and  sand,  ooveicd  with  vegotaUon. 

Tho  water  is  noi  good  ;  it  i»  drawn  from  a  freah-wat«r  lake  and  an  artesiau 
well ;  tht'  wrtt«»r  fmm  ihi*  w^^ll  c^Mitains  a  good  deal  of  ijpon. 

l>adt*^wimU  fhmi  N.K  and  H.  for  nine  months.  In  July,  Auguat,  and 
8cpti>mK*r.  S.K  and  S.  and  land-wintis.     This  is  the  unhealthy  season. 

jVo  wot  sdwona,  Januar>>  and  »lnue ;  the  last  is  the  longest 
TomiR'tnlutx*  of  swtmm»r,  8lV  ;  of  winter^  82^     Kain  about  160  inches. 

KoniK'tly  tluTt'  \v»8  an  enormous  mortality  among  the  troops  from  yellow 
fever  aud  »ot>r}»ulio  dysenteiy.  The  men  used  to  have  salt  meat  five  times 
a-week. 

The  climate  is  nirtst  highly  malarious,  but  this  does  not  cause  much  mortality. 

Yfllow  fover  has  prnvaiUnl  hens  sereral  times.  On  tlie  last  occasion,  1861, 
the  lriK>ps  wt'r»'  movi>tl  dut  ^nd  encamped  at  some  distance  from  Georgetown  ; 
they  (.'scajH^l  (st«veii  iniUl  cases  ouly),  although  they  were  on  a  swampy  plain. 

In  1^17-3(t,  tlu'  avojnj^i  deaths  were  74  per  1000  of  strength. 

In  185(),  out  of  a  mwuj  strength  of  U3,  there  were  156  admia8ion5=  1091 
per  1000  of  sttvnjTth  ;  2  dwuhs  =  1 39  per  1000  of  strength.  One  death  from 
apoplexy,  ouo  from  dn.«  iiing.  The  deaths  from  disease  wore  only  6  9  per 
1000.  Of  the  }^iS  aibiUKstons,  no  lees  than  81  were  from  malarious  disease^ 
or  at  the  rate  of  519  per  1000  of  straigth,  or  nearly  one-half  the  total 
admissions. 

In  loGO,  1861,  and  1862,  the  admissions  from  malarious  disease  con- 
tinued high  (673,  1380,  and  1104  i>er  1000  of  strength),  the  mortoUty  was 
yeiy  small,  being  only  6  6  per  1000  in  each  ycjir;  in  tact,  the  single  death  in 
I860  and  in  1861  was  in  one  year  from  *'  acute  hipatitis,"  and  in  the  other 
from  accident.  In  1862,  in  spite  of  the  immense  malarious  distaso,  there  was 
no  death.  In  1863,  there  was  a  Kreal  reduction  in  the  admissions  from  malari- 
ous disease  ;  there  were  only  51  admissions  among  133  men,  or  377  i>er  1000 
of  strength.  There  was  no  deatli  in  that  year.  Some  important  le^stms  are 
drawn  from  tli«  medical  history  of  this  station.  It  has  been  shown  tluit  even 
in  a  high  malarious  country  yellow  fyver  is  not  common,  and  that  it  may 
bo   edcajMnl    by  change  of   ground,  althtiugh    tlie  men  arc  still  obliged  to 
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encamp  on  ft  swamp.  Another  rouorkablc  point  is  tho  very  small  mortality 
attonvling  the  jmroxyBmal  fevers.  It  would  b©  very  int^restii»g  to  know  the 
fut\iro  hiHtory  of  Huch  men,  but  it  cannot  hp  doubte^l  that  the  lessened  mor- 
tality since  former  years  must  be  owing  to  better  trwitment. 

Tho  cxt<?nt  of  mjilarious  diseaso  shows  how  desirable  it  woidd  bo  to  avoid 
seniiing  whito  troops  to  Demcrara,  or,  if  tliis  cannot  be  avoi<led,  Ut  change 
the  uieu  every  year,  and,  during  their  sennue,  to  use  quinine  as  a  pruphylautic 
regularly. 

In  French  Guiana,  Pr  Laure,  besides  malarious  fevers,  describes  typhoid 
fever  to  have  been  seen  for  some  short  time  after  the  arrival  of  French  poli- 
tical prisoners  after  the  coup  dCHai  of  1851.     It  then  disappeared. 

BAnAMAS  AM)  HOKDUBAS. 

The  black  troops  garrison  both  those  places,  and  show  a  degree  of  mortality 
neariy  tho  same  as  in  the  other  stations,  the  amount  of  phthisis  being  very 
great.  In  mG2,  at  the  l^hamas,  there  were  no  less  than  4  deaths  out  of  a 
strength  of  439,  or  at  the  rate  of  9*1  per  1000  of  strength  ;  there  were  also 
3  deaths  from  pneumonia  and  1  from  pleurisy.  Out  of  27*31  deaths  per 
1000  of  strength,  no  less  that  18'2  (or  66  per  cent,  of  total  deaths)  were  from 
phthisis  and  other  long  diaeasea.  This  is  evidently  a  matter  for  careful 
inquiry. 

At  UouduraSf  among  the  black  troops,  tho  deatlis  from  tuborcular  disease, 
ill  1862,  were  3'26  per  1000  of  strength. 

SECTION  IIL 
BERMXT)A. 

Usual  strength  of  garrison  about  1100  to  1300  men. 

Climate. — Hot,  equable,  and  rather  limited. 

Tf'mjvrofurc. — "SXqah  of  year,  74°;  hottest  month  (July),  83'**5 ;  coldest 
month  (February),  64°*5  ;  amplitude  of  yearly  fluctuation,  19°0. 

Tl»c  $anit4iry  condition  is  very  Tmd  ;  there  are  no  sewers,  and  no  efficient 
dry  method  removaL     ICain  wat«r  is  used  for  drinking. 


DUetucs 

of  the  Troope. 

LocB  of  Strencrth  per 

Lou  of  S«>mce  per 

moo  of 

YiAn. 

1000  tif  Sirmtitb. 

Strength. 

Days  in 

Deaths, 

■UkiwU. 

Inv&Uding. 

Adniitsioiu. 

Daily  Sick. 

Hospital 

to  iMIch 

SickMaa 

1817-36.      .     . 

28-8 

768 

18;-t7-46,       .     . 

35-5 

lOSO 

... 

... 

1859.        .     ,     . 

1116 

... 

537 

3511 

23-75 

1860,        .      .     . 

8-55 

6*6 

752 

39*01 

18-94 

1861,        .     .     . 

13-86 

8*9 

461*4 

24*75 

19-5rt 

1802,        .     .     . 

11*76 

8-63 

707  0 

29-80 

14*18 

1863,       .     .     . 

IMO 

... 

684 

31 

Mil 

2  M  2 


Ibe  lotel  iMttifit 
Hm  tlft^  In  ttat^ 
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liyDrBiBRow.* 
iad  4  cbildno. 
the  noi, 
the  rawlical 


croy  loeii  wrfition  for  Iba 
1»dlx«ippiied  with 


ipnttd of  ydliMr  fever;  the  town  ii^[Bt 
vals;  b^baih. 

**  Cootzfuaed  CeTvsa**  (no  dooH  in  put  tTpboail)  bare  alw»js  pieTiul«i  nwre 
«r  leaf  St  fWrnitrfa  In  Uw  ten  yMn  (1837-I6)  ihej  gATe  1004  admiwriow 
ool  of  11,234  Bien,  or  86  per  1000  of  i(Rs«;tb,  being  anch  greeier  tban  at 

hoSBA 

In  1859  then  wen  onlf  11  ceaeaof  **eantmiied  fercr'*  oat  of  1074  men;; 
but  in  1B60  "oontumed  ferer^  preruled  aeretclx  (209  cases  in  1052  men}. 
It  was  of  a  mild  tjrpe,  and  caoaed  little  mnrtalJtj-.     It  was  proWbly  not 
iy\i\uiidf  but  I  hare  leaxned  nothing  definite  of  its  nature.     It  prevailed  in 
H*:]tU:tu\it'.rt  October,  and  November.     Was  it  mild,  bilious,  remittent^  or  "  re-  i 
lafMing  fever  r     It  is  aud  that  the  drainage  was  defective  at  Hamilton. 

Formerly  tuljerculons  diseases  caused  a  considerable  mortality.  In  the  years 
1  ^1 7-30,  dijieawtf  uf  the  lungs  gave  a  mortality  of  no  less  than  S'7  jM*r  1 0(H) 
of  Ntroiigth.  In  1637-46,  the  lung  dideases  gave  a  yearly  mortality  of  8'3'j 
pc^  lOOO  of  str^Df^h.  Of  late  yean  the  amount  has  decreased.  The  adniis- 
■ioni  and  doatlie  were  7'3  and  2*55  per  1000  in  1859-60,  and  U  and  78  per 
lorn  in  1862. 

f  iiarr)Kra  and  dysentery  were  also  formerly  veiy  common,  but  of  late  years 
tlutrii  lifiH  Iwou  a  great  decrease.     Diseoiics  of  the  cyoii  arc  oummon, 

'riwiFh  hfld  always  been  much  intemperance,  and  a  largo  number  of  deaths 
friMii  drliriuni  tromons. 

VuiKTinl  ((inthdtic)  diseaaee  have  avctraged  &om  55  to  80  per  1000  of 
stn'ti^tl). 

In  coiiMidiTinK  tho  sanitary  measurue  to  be  adopted  at  Bermuda,  it  would 
■eoin  tlint  (Iruiim^tt  nnd  vontilatiou  are  still  most  defective,  and  that  meand 
Nlmulil  lie  takt^n  U*  rbork  int<^mperruice.  If  yellow  fovei  occurs,  the  meaauresi 
ahuuld  bo  thu  samu  as  in  the  West  Indios. 


•  Army  MiidicAl  Report,  vol.  v.  p.  2W). 
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SECTION  IV. 
AMERICAN    STATIONS. 

Sub-Section  I. — Canada.* 

Usual  garrison,  from  3000  in  profound  peaco,  to  10,000  or  12,000  in  dis- 
turbed times.     In  18C2,  it  was  10.763  ;  in  1863,  it  was  10,764. 

Lower  Canada. 
Ofiie/  Stati'miti. — I.  Quebec, 

Temperature, — Mean  of  year,  41** ;  hottest  month  (July),  71**'3 ;  coldest 
(Jnnuar)'),  11".     Annual  fluctuation,  60°*3. 

Thu  uudulations  of  temperature  are  enormous.  In  the  winter,  sometimes, 
there  iff  a  raxigo  of  30,  40,  and  even  more  dogrcc«  in  24  hours,  from  the  alter- 
nation of  northerly  and  southerly  winds.  Ln  one  tase  the  thermometer  fell 
70°  in  12  hours.     The  mercury  is  sometimes  frozen. 

Tlio  mean  temperature  of  the  three  summer  montlis  is  69^ ;  winter  montha, 
12"* -S.     The  climate  is  *' extreme"  and  variable. 

Raiti, — About  36  to  40  inches.  The  air  is  dry  in  the  summer,  and  again  in 
the  deptli  of  winter. 

liarntrks. — Built  on  lower  Silurian  rocks.  No  ague  is  known,  though  the 
lower  town  is  damp. 

Amount  of  cubic  space  small,  Casemates  in  citadel  very  bad,  damp,  ill 
ventilated,  ill  lighted. 

2.  Motitreal. 

Temperature. — Mean  of  year,  44^-6  ;  hottest  month  (July),  TS"*! ;  coldest 
(January),  14°'5.  Annual  fluctuation,  58°*6.  The  undulationa  are  very  great, 
though  not  80  great  as  at  Quebec. 

Mean  of  the  three  Bunimcr  months,  70° '8 ;  of  the  throe  winter  mouths,  1 7".  2. 

Bain. — 36  inches  to  44  inches. 

Bairacls. — Bad  j  very  much  over-crowded. 

In  Lower  Canada  are  also  many  smaller  stations. 

Upper  Canada. 
Chief  StaiioM. — 1.  Tonmto 

Tempf'mbire. — Mean  of  year,  44°'3;  hotteat  month  (July),  GB^'S  ;  coldest 
(February),  23*-l.     Difference,  43°'7.     Great  undulations. " 

Rtiin, — 31*5  inched. 

The  town  stands  on  ground  originally  marshy.  The  now  barracks  are  built 
on  limestone  rocks  of  Silurian  age.  Average  cubic  space,  only  350.  Drain- 
age bad. 

Intermittent  fevers  among  the  civil  population ;  not  very  prevalent  among 
the  troops. 

2.  Kinggiafu 

Temperature, — Mean  of  year,  45***8. 
Malarious. 

London,  Hamilton,  and  several  smaller  stations-^Fort  George,  Amberst- 
berg.  &c. — are  also  occupieil. 

*  For  nn  exeellcnt  accoant  of  the  CooaiUaii  atatioas,  B«e  Dr  Moir's  Report  on  th«  Armj 
^ledical  Report  for  1863,  |Ji  S7£. 


iz:>:j  rEa"  1. 


.  .  ur'trct'^ 


j:-  ;  .-r  T  T?::  :^  Aijr:^ 


:Z.    3*;    ^ 


=js-:c*. 

I>nlh;& 

iU 

24 

n< 

67 

1?5 

1-3 

if;> 

liVJ 

lo2 

32 

45 

iV:.;-i..r:. 

Wir-t  l-.'jr-iO  tin  y^ir-  .— Y-.-nr'.v  a  ln::-.ii-:.ns  p-rr  I'Xh)  c-f  strength. 
■.i\>rt.:*:  'lii'iy  -i-.k  :--r  l'".»"  ••:  -:>.■:;.•".:»  3*J-1  ;  n.  -n^litv  (vi..tlent  Jt-uti 
.;li'|.:  I,,  I'/j  :  r:.  .rt;i;::v  .vitV  v:  '.-.zr.  .Uxil,^.  17'42. 

'i/i-  nior.il;:;-  M7  iis  -s-*-  :;..i.ir  tij.  in  jart  ..f— ftv^r.  213;  lung  ili 
7-M;  -i'.:;.j':ri  ;iril  Ir.-.^-:.*  Uv:-:-*:.  l"-ll  ;  Inuu  •Us*-.!*.;',  1-2S.  Nearly 
tlii/<l>  of  :!.•:  f'Vtrr-  ar*-  r»::iirTi-  I  a.-!  ••«;..tiimi"n  Lontiiiuml,"  pmliably  typl 

V'-n'?r-Jil  .viini.-..y:'«n-.  117  j;rr  InOO. 

Krv-;;*"!.'!-!  Wii-s  rrj»Mfin:';  at  '^iiiirV'-:.  MontnMl.  and  Toronto  in  184 
M'»ritf*::il  in  l>*li;,  IrFin  Wl  ^.'tiiiun-  •■■.u-liti'-iis. 

Till-  riuiJiUr  of  ilavs*  .^•.•rvii.ri  li.^i  jut  i:iau  in  lS.'»?-62  was  only  10,  or 
r/ior"  than  li.ilf  tli*;  amount  <.'n  li'>nit.'  s*-rvici'.  It  will  be  obsen"ed  (See  ' 
\t.  rtr}\f  that  tli<-r<;  is  a  '^i:iiWT  (Usonrpani-y  lietwcL-u  the  admissions  ^^ 
arc  ff.w)  and  the  nioitalily  in  *,'anada  than  iu  almost  any  station.  This: 
IVoni  the  violi-iit  di-atljT  havin;;  Uff-n  lar^'<-  in  1801  and  1862,  a  good  : 
MM-n  l**-in;.^  dr"\vneil  in  the  latter  year,  and  from  tho  fatal  diseases — ^ph 
and  '-'iMtiinied  fevi:r     (:au:?in;^  a  small  nmulx-r  id' admissions. 

If  th"='e  two  dineaseH  oouM  be  i»n.'VentL-d,  Canada  would  be  in  all  roi 
nunaikahly  healthy.     It  in  to  Iw  obrM,rved,  liuwevcr,  that  en'sipelas  some 
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prevails,  an  indication  (liko  Uic  "  continued  Saver ")  of  a  ba<l  sanitary  condi- 
tion. 

VertrA  1859-63. 


I 


Yeaiu. 

Lon  of  Strength  iwr  1000. 

1 

LoM  of  Service  per  1000. 

Deatha, 

InnUUUng. 

Admisaioua. 

Mean  daily 
Kick. 

Days  in  Hoapi- 

tAl  to  each  sick 

man. 

1859, 
I860,- 
1861, 
1862,  • 
1863. 

10-42 

10-33 
9-42 
8-36 
9-57 

7-91 

14-7 

13-68 

14-21* 

14-40* 

545 
539 
597 

607 

680 

28-27 
3008 
27-12 
28-06 
31-49 

18  93 

20-36 
16-59 
1536 
16-91 

Cav«e$  of  Mortality. 
In  100  deaths,  the  percentage  of  the  different  causes  was  as  follows  : — 


In  100  Deatha. 

Canaea  of  Death  in  order  of  Fatality. 

1859. 

13«0. 

18«1. 

1862.t 

1863. 

Violent  deaths,  .... 

11-n 

13-64 

36-36 

29-10 

24-0 

Phthisis, 

18-51 

22-73 

9-10 

1013 

14-58 

Bnun  dLseaaea  (including  deli-  1 
rimu  tremens),                          | 

14-81 

910 

16'15 

12-65 

16*62 

"  Continued  fever,"     . 

14-81 

... 

6-06 

7-59 

6-25 

Pneumonia, 

11-U 

13-64 

6  06 

6-35 

7  29 

Bronchitis, 

14-81 

4-54 

3-03 

3-80 

104 

Disetises  of  organs  of  circulation. 

... 

1819 

6-06 

6-35 

13-53 

Diseases  of  digeativo  sytera, 

... 

4-54 

3-03 

6-35 

417 

Drunkenness,     . 

3-71 

4-54 

303 

1-26 

2  08 

Suicides,    . 

303 

3-80 

312 

Pleurisy  and  Empycnm, 

. . . 

303 

2-63 

208 

Krysipelas, 

3-71 

... 

1-26 

2  08 

Khcunmtism, 

371 

1-26 

Kemittent  fever, 

2-53 

Laryngitis, 

1.26 

.. 

Asthnm, 

3-03 

... 

Anthrax,    . 

454 

Scarlet  fever, 

4-54 

... 

Diphtheria, 

, ., 

... 

1-26 

.. 

Diabetes,    . 

... 

... 

3-03 

... 

Stricture  of  urethra,    . 

1-26 

Integumentary  abscess, 

.  • . 

1-26 

Kidney  diseaj^e, 

... 

3-12 

Dysentery  (acute), 

... 

... 

104 

100-00 

100-00 

1 0000 

100-00 

100  00 

k 


*  Thcfte  nnmhrrfl  are  tnkcn  front  the  Uhli-a  [n  Dr  Balfour'i  Report,  and  include  both  tbow 
a«ut  hitiue  fur  df«i-liarK«  and  for  iihangv  of  air. 
t  One  execution  not  incloded. 
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This  table  ahowa  that  this  plan  of  reckoning  the  percentage  of  any  caum 
of  death,  although  nseful  as  a  giii'lo,  must  not  bf*  pushed  too  far.  The  jjer- 
coutag«  of  phtliisis,  for  osiimple,  contrasts  very  favourably  in  this  tables  fur 
the  yeaw  J861  and  1862,  especially,  with  similar  tables  on  home  sorrice,  but 
this  arista  iii  part  from  the  immense  preponderance  of  violent  deaths  in 
Canada  in  tlioau  years,  which  rwlucea  Uie  projwrtionato  nximber  of  deaths 
from  phthisis.  8till  the  returns  as  regards  phtliisis  are  very  iavoarablc. 
CalciUattid  on  tho  strength,  tlie  deaths  from  tTibtTciilar  diseoHea  and  lucmop- 
tysis  in  1850-1861  (inclusive)j  and  in  1862,  woi-o  in  Caniula  itself  1-54  and 
1-3  per  1000  of  strength.  Tliepe  were,  huwever,  in  the  last-named  yoar,  19 
tubercuiaj'  patients  sent  home  for  disohar^,  and  17  for  change  of 'air;  add- 
ing these  together  it  f^ves  lis  f(ir  1862  : — 

Mortality  per  1000  of  strength — Tubercular  diseases,    .  1*3 

invaliding  per  1000  of  strength,         „  „         .  3*33 

Total,  4-03 

If  the  tables  for  homo  Bervico  <p.  511)  are  looked  at,  it  will  be  seen  that 
Canada  is  thus  iiinch  better  svs  regards  plithisis  than  home  scr\*icc.  This  may, 
in  faet,  arise  from  phthisical  men  being  kojtt  at  the  depots ;  it  is  a  matter, 
however,  wliich  is  well  worthy  <if  jjed'etjt  iji<|iiiiy. 

With  regard  to  pneumonia  and  bronchitis,  the  following  table  gives  the 
results  for  live  years ; — 

Mortality  par  1000  of  Btrengih^ 


Years. 

Canada. 

GngUod. 

PncumociiL 

Acute 
Bronchitis. 

PneuznoDin. 

Acute 
Bronchitu. 

1859, 
1860, 
1861. 
1862, 
1863, 

1070 

1-400 

•570 

•464 

•650 

•719 
•469 
•285 
-278 
•092 

•527 
•736 
•552 
•447 
•423 

•350 
■338 

•306 
•276 
•240 

Mean, 

■831 

•368 

■537 

'302 

li  i.s  lliereforu  by  no  means  etituiu  that  in  the  cold  climate  of  Canada 
Hiildit^rs  have  nineh  grenti^r  nutrtality  from  jnuumonia  and  acute  bronchitis 
thuti  at  liome  ;  in  fact,  it  seenjs  jjrobablo  that  there  is  no  very  great  ditfen^ucOt 
thoi»gh  we  miiat  remember  tliat  the  period  of  observation  is  yet  but  limited. 
The  latest  observations  iu  Ku.ssia  also  seem  to  make  it  very  doubtful  ii'  pneu- 
monia  be,  as  usually  8U|ijJosed,  a  more  common  disease  iu  cold  than  tempenita 
climates.  Exposure  without  pr«tUi;ti(»n  to  the  rold  winter  winds  does,  how- 
ever, seem  to  itiduro  a  mpid  and  fatal  congestion  of  the  lungs. 

Tho  great  hetUthiiiess  ot  Canada  in  part  probably  de[teuda  on  the  fact,  that 
the  extreme  cold  in  winter  lessens  or  pn-veiits  decomposition  of  animal  matter 
and  the  gi\'ing  oH"  of  elVhivia;  hence,  in  spite  of  bad  drainage  and  deficitmt 
water,  thei-e  is  no  great  amonnt  of  fever.  In  the  hot  aummcr,  the  life  is  an 
open  air  one.  Even  in  \nnter  tlie  dry  oolJ  permits  u  good  deal  of  exercise  to 
be  taken. 

The  amount  of  drunkenness  and  ihlirium  tremens  in  Canada  nsed  to  be* 


*  C*lc\iUt«i1  (in  Ihft  iiiinilM^ni,  givt'ii  in  the  LableJt  in  the  Ap|irJidix  to  Dr  Balfonr**  Heporta  ia 
the  Army  MedictU  R«imh-U. 


I 
I 

I 


)  considerable  as  to  show  that  sometl 
check  it.     lu  1863,  no  less  than  9  out  of  96  duathu,  or  nearly  i^gth,  wurc  cautsud 
by  deUrium  tremens. 

Sub-Sbotion  1L — Nova  Scotia  xsv  New  Brukswiok* 

Strength  of  garrison,  1500  to  4000  men. 

Tlie  stoic  of  liealUi  at  these  stationn  is  obno&t  identical  with  that  of  Canada, 
and  it  is  hardly  necessary  to  do  inoru  thou  cite  the  figures  of  tlie  earlier  and 
latvr  years. 

Per  \000  of  Strength. 


Tbabs. 

A<liiii«siDiu. 

MorUlUy. 

Number 
coiut4uitly 

birk. 

Dftys  iD 

Hospital  to 

Mc^  Sick 

man. 

Without 
Violent 
Deatba. 

With 

Violvnt 
Death*. 

1837-1856,     . 
1869,     . 

1860,  . 

1861,  . 
1862.*  . 
1863,     . 

836 

558 

590 

586*7 

586-0 

561 

15  1 
7-23 
3-35 
6-95 
7-77 
615 

15-3 

5 -17 
7-53 
8-63 
806 

34-8 
22-39 
30  10 

24-34 
26-74 

24  87 

14-65 
18-62 
1515 
16-66 
1619 

Taking  the  year  1862,  the  average  loss  of  service  to  each  soldier  was  8*89 
days  ;  in  1 863,  almost  the  same. 

The  remarks  already  made  in  respect  of  Canada  apply  to  Nova  Scotia. 
Continued  ft'ver  (typhoid)  causes  some  mortality  every  year,  and  should  be 
prevented.  I>runkenne{W  and  delirium  tremens  ore  less  common  than  they 
were,  but  still  prevail  too  muclL 

Sub-Section  IIL — Newfoundland. 

Garrison  alwut  200  to  300. 

Newfoundland  has  had  the  reputation  of  being  extremely  healthy  ever  since 
it  has  been  gnrrisrined,  or  even  freipionted  by  sailing  ships  (Lind).  Among 
the  troops,  the  Colonial  Battalion  (now  disb«nde<I)  has  had  remarkable  health, 
and  if  dnuikt>nness  ha4l  becii  avoided,  it  would  have  Immmi  almost  unexampled. 

In  1837-56  (twenty  jcors)  the  average  yearly  admisatons  per  1000  were 
689,  and  the  deaths  11. 

In  1 859-62  the  admistsions  were  980,  and  the  deaths  6*72  per  1000,  or  much 
Iwlrtw  the  home  standahl  in  men  of  the  Sfthlier's  age.  At  present  Newfound- 
land is  garrisoned  by  the  Canadian  Kitles,  vrhv  are  younger  men  than  the  men 
of  the  old  colonial  corps  (the  Royal  Newfoundland  Companies). 

In  1863  there  was  only  1  death  out  of  318  men,  or  at  the  rate  of  3*15  per 
1000  of  stnjngllL 

The  causes  of  sickness  and  mortality  ore  the  same  as  those  in  Canada. 

SuB-SioTioa  rV. — BiuTisu  Columbia. 

Garrison,  100  to  150  men. 

New  Wc«tniim;ter  ia  to  bo  the  capiUl.     Lat.  49**  12' ;  long.  122*  49'. 

StiiL — Gravel,  sand,  and  clay. 

*  Of  tlie  iMreuitient  force ;  not  of  troops  en  rovtf. 
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Ciintafe. — Tlie  temperaUixo  of  the  hottest  month,  August,  mean  G9°'4  ; 
coliiust  month,  January,  moan  35**'7 ;  mean  yearly  rauga,  33°*7.* 

liain,  r>G-42  inches,  on  152 days.  Kelntive  humidity,  90*8  in  December;  in 
Jane  G6  per  cent,  of  saturation- 
Strength,  142;  adniissiona  into  hospital,  115,  of  which  26  were  from 
influenza,  G  from  rhcumatlam — acutt^  and  olironic.  Deaths  5  j  of  which  4 
were  from  accideuttt,  iind  1  from  "eueephiditis." 

In  1861,  in  a  forco  of  130,  thcrn  worn  97  aihuissions  (22  catarrh  (like,  but 
not  true  iiiHuen/a),  22  venereal,  and  24  injurica),  and  one  man  frozen  to  deatlu 

In  I8G2,  in  a  strmigth  of  160,  there  werti  90  admiasiona  (28  aoeiclent*,  24 
sore  throat,  19  diarrhtea,  and  8  gonorrhoea),  and  one  death  from  dropsy  in  an 
iutem])er.it«  m;m. 

In  1803  the  tioaths  from  disease  were  only  3*04  per  1000  of  strength. 

Ko  measles,  scarktinu,  hoojiing-cough,  or  other  zymotic  diaeases  have  yel 
been  seen  in  the  colony  amoii^^  the  children. 

It  ia  probable,  then,  tlda  colony  will  be  foimd  to  Iw,  like  Canmla,  a  very 
healthy  one ;  in  fact,  out  of  the  malarious  muge,  America  secma  remarkably 
hud  thy. 

SECTION  V. 


AFRIOAU  STATIONS. 

Sub-Section  L — St  Helena. 

Garrison,  500  to  700. 

UntU  very  lately  tliis  small  isliind  has  Ijceu  garrisoned  by  a  local  corpfi  (St 
Helena  lliiginieut).  This  systrm  ia  now  altered,  and  a  West  India  ItA<gim«cnt 
now  serves  in  the  island  for  three  or  foui'  years. 

The  island  has  always  be^^n  healthy  ]  seated  in  the  tra^le-wind/t,  theje  is  a 
tiderably  constant  hrrteze  from  south-east.  Tliere  is  very  little  Tiialarious  difi- 
oase  (alH>ui  50  to  60  aduiisaions  per  1000  of  strength),  but  there  hay  fre<juently 
been  a  goitd  many  cases  of  "  continue<l  fever,"  and  dyatrntery  and  diarrhasa 
are  usual  i.Useases.  Formerly  there  appears  to  have  Ik-od  much  phthisis,  but 
tliia  is  now  much  less,  giving  luiother  instance  of  the  real  or  apparent  decline 
of  this  disGiwe  aa  in  so  m^itiy  stations. 

Ill  the  years  1837-4G,  the  admissions  from  tubercular  diseases  averaged  21 
per  1000  per  annum,  ami  the  dc^iths  5*45,  In  1859  the  adinissions  were  only 
645,  and  there  were  no  deaths.  In  18G0  there  were  G'5  admissions,  4*34 
deaths  per  1000  from  tuberculosis.  In  1862  there  wi.'re  no  admissions,  but 
2'87  deaths  per  1000  from  tuben'ulosis  in  men  out  of  hospital.  In  the  yoars 
1859-G2  the  admissions  from  all  causes  were  880,  and  the  deaths  11 '28,  or 
without  violent  deaths,  911  per  lOUO.  In  1863  there  were  822  total 
aduussiouH,  and  8  dejiths  per  1000  of  stroiigtli.  The  health  of  the  troops 
would  have  been  even  better  il'  the  causes  of  the  continued  fever  and 
dysentery  eonhl  liave  been  discovered  and  removed,  and  if  tlie  amount  of 
dnuikenness  had  been  less. 

Suh-Sbction  it. — West  Coast  of  AmiCA.'t' 

The  principal  stations  are  Siemi  Le<:tne,  Gambia,  Cape-Coast  Castle,  aad 
Lagoa  (500  miles  from  Cape-Coast  Caatle,  occupied  first  in  1801). 


•  From  fir  S'^Mnira  pnppr  in  the  Army  Medirjil  Iii5|n>rt  for  1859. 

t  Fnr  a  very  good  account  of  tli«  topography  ul'  tha  Uuld  Coast,  we  Dr  H,  Ularkc'i  ]>aper  in 
the  "  Traosoctioiu  Epid.  tSociety,"  vol.  i. 
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555 


k 


(Sierra  Leotte* 

Strength  of  gnrrison,  300  to  400  (l>luck  troops).  Hot  season  from  May  to 
tho  miilfUc  of  Xovomlwrj  Hiimmttjin  wind  in  1  >iwr<^mlM»r ;  soil,  red  fyanlHtono 
and  olaj,  very  fermginou*.  Th^re  aro  exi»*H8ivy  manj^rovu  swamjw  to  N. 
and  *S.  Water  very  pure.  Tliu  spring  in  thb  Ijorrack  squiirti  contains  only 
3  U\  4  gniins  [wr  gallon  of  soliils. 

Thiti  Ktation  had  formerly  the  repatation  of  the  most  unhealthy  station  of 
the  anny.     Nor  was  this  iindesorvuJ- 

From  1817  to  1837  (20  years),  there  were  yearly  among  the  troops — 

Admissiona,  ....         2978  per  1000. 

Deaths,     .  ....  483        „ 

At  the  same  time,  about  17  per  cent  of  the  whole  white  population  died 
Annually. 

The  chief  diseaaes  were  malarious  fevers,  which  caused  much  sickness,  hut 
no  great  mortality ;  and  yellow  fever,  which  caused  au  inmienik!  mortality. 
L>y8CHt4}ry,  chiefly  scorbutic^  was  tdso  very  fatal. 

The  causes  of  thi.s  great  mortality  were  simple  enough.  The  station  was 
looked  upon  as  a  place  for  punishment,  and  disonlerly  men,  men  sentenced 
for  crimes,  or  whom  it  was  wished  to  get  rid  of,  were  draughted  to  SiaiTa 
Leone.  Tliey  were  there  very  much  over-crowded  in  barracks,  which  were 
placed  in  the  lower  part  of  the  town.  They  were  fed  laigely  on  Kilt  meat; 
and  being  for  the  most  part  men  of  desperate  character,  and  without  hu^te, 
they  wei-e  highly  intemperate,  and  led,  in  all  ways,  lives  of  the  utmost  disorder. 
They  ounsidLTi.'d  ihemselves.  in  fact,  under  sentence  of  death,  and  did  tlteir 
best  to  rapifUy  carry  out  the  sentence. 

Eventually,  all  tl^ie  white  troops  were  removed,  and  the  place  has  since 
been  garrisoned  by  one  of  the  West  Indian  reginientfl.  Of  lute  years,  the 
total  white  i>opulation  of  Sierra  Leone  (civil  and  military)  has  not  been  more 
than  from  1 00  to  200  persons. 

The  gi'cat  sickness  aud  mortality  being  attributable,  as  in  bo  many  other 
cases,  chteHy  to  Itx'al  niu^-s  and  iudiviiluid  fnults,  of  lute  years  Kurojteans 
have  been  corapiuTi lively  healthy ;  although  from  time  to  time  fatal  ejudemics 
of  yoUow  fever  occur.  They  are,  however,  less  fret^uent  and  les.s  fatal  tliun 
formerly.  'ITie  iwailion  of  the  Iwirracke  has  been  alten^l,  and  tho  footl  is 
much  better.  One  measure  which  is  supposed  to  have  impruvwl  the  liealth 
uf  tlie  place,  is  allowing  a  species  of  gru^  (Lalmma  grass)  to  grow  in  the 
streets,  llic  occupiers  of  the  adjacent  houses  are  obliged  to  keep  it  cut  short, 
and  in  gootl  order. 

Among  the  black  trortps,  tho  returns  of  the  four  years  18.7D-I8fi2  gave 
740  admissionn  and  21(r)3  deaths  (or  27*42,  exclusive  of  violent  deathti)  per 
1000.  Among  the  causes  of  ileath,  tubercular  diAeases  holtl  the  tirst  ]>lace, 
amonnting  to  7*74  per  1000  of  strength,  or  to  27*2  |H:rcentof  the  total  deaths 
from  diseasa  In  18<)2,  phthisis  amountwl  to  no  less  than  12*0  per  1000  of 
strt'iiglh,  and  constituted  43*7  [tor  cent,  of  all  deatliH  from  disi^ase.  There  were 
also  U*4G  ]jer  lOOO  of  strength  deaths  from  pneuiuonia.  In  18i>3,  the  deaths 
from  phthisis  were  9'3  per  1000  of  strength,  and  made  up  363  per  cent,  of 
the  total  lieatlis.  It  seems  clear,  indee^l,  that  in  all  the  sUtions  of  tlie  We^t 
ludia  corp^  (black  troops),  the  amount  of  phthisi.'?  is  great :  in  fact,  the  slate 
of  health  generdly  uf  these  regiments  re(|uire,s  looking  ijito,  as  iu  the  West 
Indies. 

In  18C2,  there  were  only  five  cases  of  intermittent,  and  eighteen  of  re- 
mittent fever  among  317  negroca. 
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In  1861,  some  of  the  troops  from  Sierra  Leone  and  the  Oamhia  w«re  rm- 
pluyod  up  tho  (.r&rabia  against  the  Mandingoes,  and  also  against  the  chiefs  of 
(,j[uiat  Tn  1863  and  ISG-t  the  Anhanti  war  prevailed.  All  these  want  atldi.»d 
to  the  sickness  and  mortality,  so  that  these  years  are  not  fair  examples  of  the 
intliiencu  of  thu  cliiiiute.  lu  18G3,  thero  were  1125'G  admidsiunSi  and  2559 
doatha  per  lOOO  of  strength. 

Gambia, 

Garrison,  ahuut  200  to  400  (black  troops).  This  station  is  much  more 
malarious  than  any  of  the  othora.  The  drinking- wator  is  bad  j  all  banuck 
and  sewage  arrangements  imperfect.  Yellow  fever  from  time  to  time  is  very 
ilorftructive.  In  1859,  two  out  of  four  European  sergeants,  and  in  1860, 
throe  medical  officers,  dietl  of  yt'Uow  fever. 

As  at  Sierra  Leone,  plitlusis  and  other  di^ioases  of  tho  lungs  cause  a  largu 
mortality.  In  1861,  pht.hisis  gave  five  deaths  out  of  a  strength  of  431,  or  at 
the  nitu  of  11-6  per  lOOO  of  strength  ;  and  pneumonia  gave  four  deaths,  and 
acute  bronehitis  tliree,  or  (together)  at  the  rate  of  16'24  per  1000  of  strength. 
Phthifli^j  pneumonia,  and  bronchitis  gave  nearly  60  per  cent,  of  all  deaths 
irom  disease.  This  was  higher  than  in  previous  years;  but  in  1862,  phtbisi» 
gave  14'35  deaths  por  lOUO  of  strength,  and  constituted  75  per  cent,  of  the 
whole  number  of  deaths  1  There  was,  however,  no  pneumonia  or  brouchitis 
in  that  year,  lu  1S03,  however,  thei-e  were  no  de^iths  Ij^mi  phtlusia.  Although 
the  peri(Ml  of  ob.scrvntion  is  short,  it  can  hardly  be  rlnubtod  that  here,  as 
elsewhere  in  the  stations  occupied  by  t)ie  West  Indian  regiments,  some 
causes  influencing  the  lungs  projudicially  are  everywhere  in  action.  It  is 
probably  to  be  found  in  haul  ventilation  of  the  barracks. 

Among  tlie  few  white  rei^idenla  at  the  Gambia,  diarrhoea,  d^'senteiy,  and 
dyspepsia  appear  to  he  common.  Tlu^so,  in  part,  arise  from  the  bad  water ; 
in  part  from  dietetic  errors  (especially  excess  in  quantity),  and  want  of  exer- 
cise and  attention  to  ordinary  hygienic  rules. 

Caps-Coast  Castle  {Gold  Coast). 

Garriflon,  300  to  400  (black  troops). 

This  station  baa  ahvay.s  1>oen  considered  the  most  healthy  of  the 
prin<?ipal  places.     It  is  not  so  malarious  as  even  Sierra  Leone,  mid  much  leas' 
HO  than  tho  Gambia,  and  has  been  much  less  frequently  attaoketl  with  ytillow 
fever.     Dysentery  and  dyspepsia  ai'e  common  diseases  among  the  white   i^esi- 
deuts.     Among  the  black  trooi>tt  the  prevalence  of  phthisis,  pneumonia,  and 
bronchitis  is  marked,  though  less  so,  perhaps,  than  at  t)ie  other  two  stations. 

ijne  peculiarity  tif  the  station  is  the  piwalence  of  di-acunculus.  Tliis  is 
uncommon  on  Sierra  Leone,  and  at  the  Gambia.  It  is,  on  tho  other  hand, 
very  frequent  at  Cape-Coast  Castle, 

Admmlmisfrom  Guinea-Worm^  pcf  1000  of  Stvcngih, 


Gahbibons. 

I860. 

18C1. 

1862. 

1S63. 

Sierra  Leone,     . 
Gambia,    . 

Cape-Coast  Castle,     . 
Lagos,       . 

2G 
246 

285 

U6 
38 

11-62 

12-8 

The  investigation  of  the  cause  of  dracuncuhm  at  Cai>o-Coa8t  Castle  is*  one 
which  would  well  repay  the  trouble,  so  abundant  is  the  raatorial  of  obaerva- 
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tion ;  it  would  probably  clear  up  the  still  doubtful  points  on  the  mode  of 
inj^rcsfi.* 

Tlie  following  table  shows  the  mean  adiaissione  and  discharges  for  four 
years,  I85y-G2  :— 

Black  Ti-oof^. 


OABaiSOHS. 

AdiQusioiu 
Mr  1000 

of  Strength. 

Doaliis  per  1000. 

Ftoid  Diseue. 

InclmlingViotent 
DoEhi. 

Sien-a  Leone, 
Gaiiibin, 

Cape-Coiist  Castle, 
Lagos  (16G2), 

740 

978 
624 

1885 

27-42 
31-43 

20-01 
28-57 

29-53 
33-74 
2G-45 

Hygiene  on  the  We^  Coajif. 

There  is  no  doubt  that  attention  to  hygienic  rules  will  do  much  to  lewscn 
the  aicknens  and  mortality  of  this  dreaded  climate.  In  fact,  here  as  else- 
where, men  have  been  contented  to  lay  their  own  misdocda  on  the  climate. 
Malaria  has,  of  course,  to  be  met  by  the  constant  use  of  quinine  during  the 
whole  |>oriod  of  sorvice.  The  other  rules  are  summed  up  in  the  following 
quotation  from  Dr  Kobert  Clarke's  paper ;+  and  when  we  reflect  that  this  ex- 
tract exjiresses  the  opinion  of  a  mo8t  competent  judge  on  the  etfect  of  climate, 
wo  mu-st  allow  that,  not  only  for  the  West  Coast,  but  for  the  West  Imliea, 
and  for  India,  Dr  Clarke's  opinions  on  the  exaggeration  of  the  effect  of  the 
8un*s  rays  and  ex]»o8ure  to  night  air,  and  his  statement  of  the  necessity  of 
exorcise,  are  ftdl  of  instruction  : — 

**  Good  health  may  generally  l)e  enjoyed  by  judicious  attention  to  a  few 
simple  nilt's.  In  the  foremost  rank  should  be  put  tnnjierfince,  witli  regtilnr 
and  industrious  habits.  European  residents  on  the  Gold  Coast  are  too  often 
aatifitied  with  wearing  apparel  suited  to  the  climate,  overlooking  the  fact  that 
exercise  in  the  open  air  is  just  as  necessary  to  preacrve  health  tliere.  a.s  it  is  in 
Europe.  Many  of  them  likewise  entertain  an  impression  that  the  sun's  rays 
arc  hurtful,  whereas  in  nine  cases  out  of  ten  the  mischief  is  done,  not  by  the 
sun's  rays,  but  by  habits  of  pertfottai  economy.  Feeling  sadly  the  wearisome 
sameness  of  life  on  this  part  of  the  coast,  recourse  is  too  frequently  had  to 
stimulants,  instead  of  resorting  to  inexhauf»ling  employments,  the  only  safe 
and  effectual  remedy  against  an  evil  fniuglit  with  such  lamentable  cimse- 
quenccs.  Europeans  also  be«tow  too  little  attention  on  ventilation,  far  nioro 
hann  being  done  by  close  and  impure  air  during  the  night  than  is  ever 
brought  about  by  exposure  to  the  night  air. 

"  Much  of  the  sufleriug  is  occasioned  by  over-feeding,"     (P.  124.) 

8cb-Skction  III.^ — Capk  op  Goon  Hope. 

Garrison,  4iOOO  to  6000  men,  chietiy  Europeans. 

The  chiiff  stations  are  Cape  Town,  Grahams  Town,  King  WUham  Town ; 
Port  Eli7;il»etlj,  Algoa  Bay,  and  several  small  frontier  stations.  At  Natal 
there  is  also  a  small  force.  The  climate  is  almost  everywhere  good ;  the 
t4:ani»eraturti  is  not  extreme  nor  very  variable ;  the  movement  of  air  is  consi- 
derable. 


*  For  auybody  interv^itiMl  in  the  Inveatigftlion  of  tlieaQBtoinyof  tltedrunuK-ulns,  DrBoitUn'i 
pBiior  in  th«  Linnenti  Tmntuu-tioiiB  (1863)  cau  lie  r«coniio«iul«cL 
t  Traiu.  of  the  Epidem.  Soc.  vol.  t  pp.  133,  124. 
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FOBllGN  SEnVICE. 


At  Cape  Town  lUo  moAii  annual  tcuiporahuro  m  67°,  with  a  mean  animal 
range  of  about  38^ 

huaa  of  aLruugth  yearly  per  1000.  I»iw  of  service  yearly  per  1000.  Niimltcr  of  days 

Deaths,  all  kin^ls.     Invaliding.  AUmiNNinutj.        Meoii  (laity  Sick.  to  each  Sick  man. 

1859-61,   11-28             15  876'2                 4G-72  19-80 

18G2,           9 '73             16-2  864                    44*7  18-88 

1863,         11-14             17-58  841                     45-84  19-89 

Miilavious  ilistja.st«  are  very  uncommon.  "  Continued  fevera**  (prol>ably 
tj-plioitl)  arc  soon  ami  are  ratln^r  common,  tlumj^li  not  very  fatal.  In  1 859-61 
they  gave  a  mortality  of  1 -2  per  HHKl,  ami  in  1862*)fl*U  per  1000  of  strength. 
In  thrt  earlier  periods  dyaontery  and  diarrlittyi  were  very  common;  they  are 
now  leas  so ;  in  many  oxses,  especially  in  the  small  frontier  station^  they 
were  clearly  owing  to  had  water. 

Ophthalmia  hiW  prevailed  rather  larj^'elj-,  cspoeially  in  some  yeflfs ;  there 
is  a  Rooii  ileal  of  dust  in  many  part-s  of  the  colony,  and  it  lias  liecii  attributed 
to  this  ;  the  disease  is  prtjbahly  the  specilie  ophthalmia  (gn'y  gnmulatiomi), 
and  is  pi'(kpai;atc<l  by  couta|^ioii.  Wiether  it  hiul  its  orif^u  in  any  catarrhal 
condiiiou  prodiiix'd  by  Die  wind  and  dusL,  tmd  thtiu  became  eoutugioua,  ia  ouo 
of  tliose  moot  [loinU  whinh  eatuiot  yt^t  be  answered  (see  page  467).* 

Tlie  Cape  lias  always  been  noted  tor  the  numerous  ease*  of  rheumatism  and 
CELPflian  disease,  ami  a  good  monograph  on  this  suliject  is  much  wanted.  The 
prevalence  of  this  aU'ectiitn  bus  l>een  aUri}>utftl  to  the  exposure  and  rapid 
marches  in  hill  districts  duiijig  the  Kaffir  wars.  In  1803  there  was,  however, 
less  rheunmtiam  than  usual 

Taking  the  years  1859-G2,  as  cxpivssiug  tolerably  fairly  the  effect,  per  w, 
of  the  climate,  wo  iindtliat  the  whole  colony  gave  twenty-two  admihBions  and 
1-58  de^tlia  per  lOflO  of  .strength  from  disejise.s  of  the  ciivulation.  Thia  ia 
certaiidy  soiuewhat  grejiter  than  at  any  other  staUou  during  these  years,  as 
will  be  soea  from  the  foUowuig  tablo  : — 

Diseases  of  ihe  Circufaiort/  Ort/nnsA 

AdniiuioDs  per  ll>30 
of  slrcugtb. 

Homo,  .....         9         . 

Ciilindtar,      .         .         .         ,         .         6         . 

Malta, 5  . 

Cfinada,  .....  3         . 

Windward  aud  Leeward  Command,         4 

Jamaica, G         . 

Mauritius,  ,         .11 

Ceylon, 17       ". 

Aostmlia  and  Tasmania,  .13 

New  Zealand,        ....         7        . 

Bengal  Presidency,         .         ,         .10 

Madras  Presidency,        .         .         .15 

Ttombay  Preaidency        .         .         .12 

It  seems  therefore  probable  that  there  is  an  excMs  of  cardiac  cases  at  the  Capo, 
especially  as  we  find  that  the  nuraljcr  invalided  for  auch  affections  is  largo, 
{StaiUlicul  Rf.pnH  for  1862,  p.  94.) 

Scurvy  has  prevailed  a  good  deal  at  the  Cape,  especially  in  8omo  of  tho 

*  Dr  LawKoo  bus  |iu1i1ish«rl  a  memoir  od  this  tubject  (Army  Medical  B«poit,  vol.  r.  p.  33S^, 
to  which  reference  may  be  made, 
f  Copied  from  a  paper  of  Dr  Balfour. 
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KafTiT  ware.  Venereal  diwiisus  tin)  uonimoii,  ami  iu  BOino  years  Imvo  j^ivon 
admisaioTis  equal  to  250  iior  1000  of  stronglh ;  Ihn  avenigc^  is  about  IHO  per 
1000.  The  CajHi  has  always  been  coufiideixHl  u  kind  of  sanitarium  for  ludia. 
Tta  coolness  ami  the  rapi*!  movement  oT  tlie  air^ — the  brightueHs  and  cbfarneM 
of  the  atmosphere,  and  ll»«  freedom  from  malaria,  ]irnbiibly  cause  it-s  salubrity. 
It  hoB  been  8UpjM>8ed  tliat  it  mi^dit  )»«  well  to  svnd  tpmjp^  tu  the  Cape  for  two 
or  three  years  before  sending;  them  on  to  India.  Thin  phm  ha^^,  I  btdiuvo, 
never  been  perfuctly  tried,  but  in  tliu  case  of  rt'^iuK'Uta  sent  «iu  hnrriL*iHy  to 
India  on  emergency,  it  hiw  been  said  tliiit  the  m*'n  did  n"t  bt-ar  tbu  Indian 
climate  well.  Prtjliably  they  were  placed  under  unt'avourablr  runditiLtna,  and 
the  <iue*j(tion  is  still  unoertaiii. 

As  a  convalesct'nt  place  for  troops  who  have  been  quartered  iu  a  mttlarious 
district  it  is  excellent^.* 

SECTION  Yl. 
MAURITIUS. 

Garriflon,  about  1500  to  2000  men. 

Mauritius  in  t!ie  eastern,  Iuih  been  <jften  compared  with  Jamaica  in  the  woeteni 
seas.  The  Keograjdiical  position  ftRri*spcct«  thei-fpiator  is  not  very  dissimilar  ; 
the  mean  annual  t*mperatui-c  {S(f  Fahr.)  is  almfit*t  the  same ;  the  Huctuatious 
and  undulations  are  more  eousidemble,  but  still  art*  not  excessivn ;  the 
humidity  of  air  is  nearly  the  same,  or  perhaps  a  litth-  less  ;  the  rainfall  (66 
to  7G  inches)  is  almost  the  same  ;  and  thu  geolu^ncal  furniHtion  is  really  not 
very  ilissimilar.  Yet,  witli  alt  these  points  of  similarity  in  climatic  conditions, 
the  diseaflijs  are  very  different* 

MaLirious  fever  is  not  nearly  so  frcqaent  as  in  Jamaica,  and  yellow  fever  is 
quite  unknown  ;  Mauritius,  tberfifore,  hiw  never  shown  thos<'  e]>ot:hs  of  great 
mortality  which  the  West  Indies  have  luul.  Hepatic  <ltseftses,  on  the  other 
hand,  which  are  so  uncdmitum  in  the  West  Indies,  are  very  eomjnou  in  the 
Mauritius.  For  exaniplf,  in  1850  ther"e  were  47  cases  of  acute  and  chronic 
he(Atitis  in  1251  men,  while  in  Jamaica  there  was  1  case  out  of  807  men. 
In  1860  tliere  were  31  admissions  from  acute  hepatitis  out  of  1886  men  ;  in 
Jamaica,  there  was  not  a  &in^le  case.  In  18G2  there  wcru  13  coses  of  acute, 
11  of  clironic  hepatitis,  an<l  72  vascs  of  hepatic  congestion  out  of  2049  men  ; 
in  Jamaica,  in  the  same  year,  there  was  only  I  case  of  acute  iiepatitis  out  of 
702  men.  This  has  always  been  marked  ;  is  it  owing  to  an  error  in  diagnosis, 
or  to  differences  in  diet  J  It  can  scarcely  be  attribvited  to  any  ditlVTonco  in 
climate     In  1863  the  dilference  was  less  marked,  but  was  still  evident. 

In  the  Mauritius,  as  in  Jamaica,  a  '^continued  fever"  is  not  uncommon  ; 
this  is  now  being  returned  in  part  as  typhoid.  It  has  occasionally  been 
imported.  Dysentery  and  diarrhcea  have  largely  prevailed,  but  are  now 
becoming  less  frequent,  though  still  in  too  gn;at  amount  In  tliis  nw|>ect 
Jamaica  now  contrast**  very  favourably  with  the  Mauritius  ;  thus,  in  1 860,  there 
were  altogether  213  admissions  jier  1000  of  dysentery  and  diarrhcea,  and  6*8 
deatlis  per  1000  ;  in  Jamaica,  m  the  same  year,  there  was  not  a  single  admis- 
don  from  dysentery,  an<l  only  19  from  diarrhcea  among  504  men,  and  no 
death.  Choloia  has  prevailed  five  times  (first  in  1819;  not  aftenviirds  till 
1854  ;  then  again  in  1856,  1859,  and  1801.  It  appears  to  have  been  importwl 
in  all  tliese  coses).  Fonnerly  there  was  a  Lirge  mortality  fR»m  lung  diseases  ; 
now,  OS  iii  Jamaica,  this  entr}*  is  much  less,  not  more  than  half  that  of  former 
days.     The  deaths  from  phthisia  per  1000  of  strength  were,  in  1860,  '521  ; 

*  See  effect  on  Uie  5dtli  BAgfanent  in  the  Army  M»Ur«l  B«iK>rt  for  tR5P.  p.  IK*. 


560 


FOREIO'  SKRYICE. 


in  1861,  103;  in  1862,  1*94  (but  in  this  year  11  men  wore  invaliiled  for 
phtliisis)  ;  and  in  1863,  2.  Venon^al  (onthetic)  diseases  give  about  100  in 
120  adniLsfiiona  por  1000  of  strength.  Ophthalniia  prevaik  luoderatuly ;  to 
nothing  like  the  sainc  extent  as  at  the  Capo. 

In  the  earlier  pi*rioiis,  ow*ing  to  the  absisncc  of  yellow  fever,  tlie  mortality 
of  the  Mauritius  contrafited  favourably  with  that  of  Jamaica,  bul  jiow  it  is 
rather  greater. 

Per  'iOOO  of  Streuijth. 


TlASA. 

Low  of  Strengtli. 

Loas  of  Service. 

Mortality 
<aU  Caufiea). 

Invatidin^. 

AdmiuioDs. 

8ipk. 

Diiyn  iu  Ho«- 

Sick  Moil 

1817-36. 

1837-56, 

1859, 

1860, 

1861, 

1862, 

1863, 

30-5 

24 

10 

23-86 

11-97 

43-92 

1310 

ii"i3 

4-2 
19-5 
18-71 

1249 
909 
1237 
1119 
608 
822 
651 

68 

48-76 
44-83 
25-51 
31-72 
36-40 

20 

14  "39 
14-62 

15-31 
14-77 
20-40 

The  large  morUility  iu  1862  was  owing  to  epideiuio  chnlera,  and  partly  to 
the  arrival  of  troops  M*ho  haul  served  in  C'hina,  and  were  in  l«wl  hejilth. 

For  the  nifans  to  Ije  adopted  for  lessening  the  amount  of  "  continued  fever," 
dysentery,  diiiiTlicea,  and  hepatitis,  see  chapter  on  the  prevention  of  these 
diseosea  (p.  458.) 

SECTION   VII. 
CEYLON* 

Oarrison,  800  to  900  white  troopw,  1200  to  1500  hlnck  troopa  Popula- 
tion, 1,800,000,  including  ntMirly  5000  Enropeana.  The  Htfltions  for  the  whiti? 
troops  are  chielly  (iolh',  <  'oloiuho,  Knndy,  and  Trineomalee,  vn\\i  a  conva- 
lescent station  at  Newera  Kllia  (6200  feet  above  sea  level).  The  black  troops 
are  more  scattered,  at  BmhiUti,  Pultan,  Jaflim,  A'C- 

(reolmjy. — A  considtiiable  iMut  of  tlio  island  is  composed  of  granite,  gneiss, 
and  homblendo  granite  rocks ;  these  bavo  iHHJonie  greatly  wcathererl  and 
de<:onipoaed,  and  fonn  masRos  of  n  cttugloinerute  called  **  eabook/*  which  is 
clayey  like  the  lateritt^  of  India,  and  is  iwed  for  building.  The  soil  is  derived 
from  the  debris  of  the  granite,  is  said  to  iibmirb  and  retain  water  eagerly.  In 
aome  parts,  as  at  Kandy,  there  is  crj'stjUIiiK'  liaio>tone. 

Cfimate. — -This  diilera  of  course  exctiedijigly  at  diiferent  elevations.  At 
Colombo,  sea-level,  the  climate  is  warm,  et]uable,  and  limits.'*!.  ^lean  annual 
tentperalurealwut  8P.  Me^in  tcmperatiut;— April,  H'^^TO  ;  -Tanimry,  78^19  ; 
amplitude  of  the  ytiarly  tluctuation  -  4^*51.  April  ami  May  are  tho  hottest 
moutliB ;  January  and  I'ecoinlH'r  the  coldest.  Amount  of  niin  about  74 
inches  J  the  greatest  anumnt  fulls  in  May  with  the  S.W.  mousoitn  (about  13 
U^  14  incheM) ;  and  again  in  i  Jftnber  and  Novcmher  with  the  N.E.  monsoon 
(abont  10  to  12  inches)  in  unch  mouth.  Kain,  however,  falls  in  every  month, 
the  smallest  amount  being  in  Fehrtmry  anil  March-  Hie  heavii*st  yearly  fall 
ever  noted  was  120  inches.     The  huiuidity  is  very  groat,  about  the  some  as 

*  For  s  tvU  ocoonat,  wc  Sir  E.  Teaaaut'i  Ceyloa. 
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at  Jamaica.  Tho  S.W.  monsoon  blows  from  May  to  Septemljer,  and  the  N.K 
monsoon  iluriug  the  remaintlor  of  tlie  year,  btiiiig  iiustoudy  an  J  rather  di  verted 
from  ita  course  (long-sliore  wind)  in  Kobniary  and  Marcli. 

At  Kaudy  (72  miles  from  Ci>lombo,  1076  feet  alwve  sea-level),  thfl  mean 
temjxiratnre  is  Icse,  3'*  to  5*^ ;  the  air  is  still  absolutely  humid,  though  relatively 
nitber  dry.  At  9.30  a.m.  the  mean  imnnal  dew-point  is  70''-4,  and  at  3.30  it 
is  71**'54.  This  corretJiioudii  to  81 1  and  842  graijifl  in  a  euhic  foot  of  air ;  as 
tho  mean  temperature  at  i\\osc  times  ia  7fi'37  and  79*27,  tho  me^n  annual 
relative  humidity  of  the  air  at  9.30  a.m.  and  3.30  p.m.  i«  71  and  G3  per  cent, 
of  saturation  (s^e  tables,  pp.  407  and  410).  The  heat  is  oppressive,  an  Kandy 
lies  in  a  hollow,  as  in  tht;  bottom  of  a  oup. 

At  Newera  £lliu  (4d  miles  frum  Kandy,  and  6210  fe«t  high)  is  a  large  table- 
land, where,  since  1828,  some  Eim>peans  1»avp  l^een  stationed  ;  the  climate  is 
European,  and  at  times  wintry ;  the  thermometer  has  l>een  as  low  as  29°, 
and  white  frosts  may  occur  in  tho  early  morning  in  the  coldest  montlis.  The 
mean  annual  temperature  is  about  59".* 

In  the  dry  B(*ason  (January  to  May)  the  daily  thermomet(5r*a  range  ia  ex- 
cessive ;  the  thermometer  may  stand  at  29°  at  daybreak,  and  at  8  a.m.  reA<;hes 
62" ;  at  mid-diiy  it  will  mark  70'  to  74*,  and  then  fall  to  50°  at  dark.  In  one 
day  tho  range  has  been  from  27*"  to  74^=  47^  The  air  is  very  dry,  the 
diUerence  between  the  dry  and  wet  bulbs  being  sometimes  16°.  Assuming 
the  dry  bulb  to  uuirk  70^  this  will  give  a  relative  humidity  of  only  38  per 
cent,  of  saturation  ;  the  barometer  stands  at  about  24*2.')  inches.  Although 
tho  mnge  of  temperature  is  thus  so  great,  it  is  e<iuablc  fn^m  day  to  day. 

Such  a  climate,  with  ita  bright  sun  and  rareticd  air,  an  almost  constant 
breeze,  and  an  immense  evaporating  force,  seems  to  give  us,  at  this  period,  the 
very  beau  ideal  of  a  mountain  climate. 

In  the  wet  season  (May  or  Jime  to  November)  all  these  conditions  are 
reversed.  The  mean  thermometer  of  24  hours  is  about  59°,  and  the  range  is 
only  from  56°  at  daybreak  to  62°  at  midday,  during  the  height  of  the  mon- 
soon ;  about  30  inches  of  rain-fall,  and  Bometimea  as  much  as  70 ;  the  air  is 
often  almost  saturated. 

Two  more  striking  climatic  differances  than  between  January  and  June  can 
hardly  be  conceived,  yet  it  is  said  Newera  Elba  is  etjually  healthy  in  the  wet 
as  in  the  dry  season  ;  the  human  frame  seems  to  accommodate  itself  to  these 
great  Wcissitudes  without  diHicolty. 

Although  there  is  some  moist  and  even  marshy  ground  near  the  station, 
ague  is  veiy  uncommon ;  the  tem|»erature  is  too  low  in  the  dry  season,  and 
the  fall  of  min  too  great  in  the  weU  It  is  said  that  dys|H?[»sia,  hepatic  affec- 
tions, and  nervous  affections  are  much  bonetited;  phthisis  to  some  extent,  but, 
it  would  appear,  scarcely  so  much  a^  our  European  experience  wouhl  have  led 
us  to  expect ;  rheumatism  does  not  do  well,  nor,  it  is  said,  chronic  dysentery  ; 
but  it  would  be  very  desirable  to  test  this  point,  as  well  as  that  of  the  infiueuce 
on  phthisis  carefully.     Tho  so-called  *'  hill  diarrhcea"  of  India  is  miknown. 

The  neighbouring  Horton  Hills  are  said  to  be  even  better  than  Newera 
Ellia  itself.  Probably,  in  the  whole  of  Hindustan,  a  better  sanitary  station 
does  not  exist.  It  is  inferior,  if  it  be  inferior,  only  to  tlio  Neilgherries,  and 
one  or  two  of  the  best  Himalayan  stations, 

Z)i*fti*M  of  the  Ktttive  Populaiion. 
In  some  parts  of  the  island,  especially  at  Trincomalee,  there  is  much 
malAnouB  disiease,  and  hepatic  and  splenic  engorgements  are  common  ;  dyscn- 

*  I  tiAVtt  taken  many  of  theM  facta  fh>ni  an  excellent  Report  by  AMlstant-Surgcoa  R.  A. 
Allan,  which  I  had  the  advanta*^  of  r««dinf(>  aji  well  aa  from  Bir  E.  Tennanl'«  tiook. 
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ter^,  diarrhcea,  rheiimatifiin,  and  skin  diaeaet&a  are  all  coramoiL  At  Colombo, 
8mall[H>x,  chulera,  and  continned  fevers  are  froqtient.  The  sanitary  cundition 
of  Colombo  is  bad ;  the  native  town  is  badly  drained  ;  tliero  are  many  CGsa- 
pools,  and  weLla  close  to  them. 

Klepbantiasis  aud  leprosy  are  common  in  some  parts,  scarcely  seen  in 
othur  (Triiironialep).  At  1'rineomalfe,  l)r  Kelaarl  states  tliat  scrofula  ia  very 
common,  luid  is  aitril>nte(l  by  the  natives  to  syphiliij  introduced  by  tlie  Por- 
tuguese, and  kept  np  by  intenuurriage. 

In  the  district  of  Kandy  the  jjojmlation  woidd  seem  to  bo  healthier;  in 
1859  the  deaths  were  :20-27  per  1000  living,  and  the  births  2'l-93*  If  this 
be  true  for  all  years,  it  contrasts  favourably  even  with  England. 

DUi'/ises  of  the  Troops. 

In  Ceylon,  as  in  so  luany  other  stations,  we  liud  that  the  amount  of  sick- 
noas  anil  mortality  has  greatly  declined  of  late  years.  In  the  earlier  periods 
it  was  vt-ry  ^reat.  Destructive  fevers  (malarious)  typhoid  ?  biUous  remittent  %) 
of  uncertain  nature  prevailed,  and  iii  some  years,  as  in  1817,  were  very  fatal. 
Liver  diaeaaea  (often  atttiinted  with  abseeas)  have  always  been  much  more  com- 
mon at  Colomlw  and  Trincouudee  than  at  Kingston  or  Port-Royal  in  Jamaica, 
with  the  same  high  annual  temperature  and  the  same  equability  of  climate 

Dysuntery  and  diarrhtLU  have  also  always  been  frequent,  and  are  still  so. 
In  fact,  the  diseases  uf  troops  are  very  similar  to  thosv  of  Uindustau,  except 
that,  on  the  whole,  there  has  been  lass  fatality. 
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Per  1000  of  Strength  (Wnfe  Tro*ip$). 

Ybabk. 

Loss  of  Btrungth. 

LoH  of  Serridi.                           1 

Deaths 

(flU  CftUBoa). 

Invalifling-t 

Admissiona. 

Mean  daDy 
Sick. 

Hospital  ti> 
each  sick  num. 

1817-36, 

69-8 

1678 

1837-56, 

38-6 

.,, 

UOT 

... 

... 

1859. 

35-06 

1G93 

79-31 

1512 

1860, 

19-65 

1671 

70-U 

17-32 

1861, 

19-85 

12-1 

1440 

6615 

16-77 

1862, 

19'-13 

33-3 

1233 

750 1 

22*35 

1663, 

29-41 

35-1 

1536 

72-40 

17-2 

I 


If  these  numlwra  )»e  compared  ^vith  the  west  Indian  or  Canadian  atatioas,j 
the  great  amomit  of  sickness  and  mortality  in  Ceylon  is  evident.  The  loss  oV 
service  ia  very  serious.  Thus,  to  take  lliu  year  1862,  the  table  showa  that 
1000  men  woidd  have  furnished  75  ol  daily  sick  ;  as  tlie  white  troops  actually 
present  iu  Ceylon  in  1862  numbered  874,  the  daily  amount  of  sick  was  6t>,i 
Therefore  there  were  for  the  whole  force  (66  x  365  -  )  24,090  days  lost  to  thaj 
State,  or  each  man  lost  2756  days — a  very  large  amount. 

When  the  causes  of  this  great  Hiclmesa  and  mortality  arc  looked  into,  theyl 
are  found  to  be  as  follows,    raroxyamal  fevers,  dysentery,  ophthalmia,  enthetio: 
diseases,  acute  and  chronic  hepatitis,  acute  aud  chronic  bronchitis,  drunken- 
ness, phlej^mon,  and  ulcere,  give  the  largest  admissions.     Cholera,  dysentery, 
hepatitis,  and  phthisis,  appear  to  be  the  cixief  caufes  of  mortality. 

The  diseases,  in  fact,  are  chiefly  those  of  India. 


•  M8.  IW^ioitoii  Kanity,  by  yurgetiii  M'Utfgor. 

f  By  the  Umx  invaliding  is  iuipUed  tlio  tnwps  actually  dlschaiged  the  senricc  fur  IU  health. 
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The  deotlia  from  phthiaia  in  Ceylon  in  18G0,  1861,  1862,  and  1863,  were 
218,  2-2,  3-43,  and  339  per  1000  of  strength.  Theru  doos  not  appear  to 
have  )>een  much  invaliding  frum  lUi>»  cause  (none  in  1860-1861),  so  that 
phthisis  ifl  ni)i)ar('ntly  rather  ini'rct|iient  in  Ceylon,  though  perliapa  more  com- 
mon than  in  the  Manritius. 

With  regard  to  the  lessoning  of  tliis  considerable  amount  of  sickness,  the 
measures  necessary  for  India  most  be  adopted  in  Ceylon,  (See  also  chapter 
uu  Prevention  of  Disrask,  p.  443.) 

Among  the  })lack  troops  in  Ceylon,  the  admiasions  have  averaged  1064, 
and  the  deaths  11-97,  or  v*ithout  violent  death**,  1007  per  UUK)  of  Ktren^th. 
The  chief  causes  of  admissions  are  parnxysmal  ffvers,  and  of  deaths,  cholera, 
dysentery,  and  paroxysmal  fevers.  "  Continued  fever"  also  figures  among  the 
returns,  hut  is  less  common  of  late  years.  Tho  average  number  constantly 
sick  is  about  32,  and  the  dumtion  of  the  cases  10  or  11  days. 

In  Ceylon,  therefore,  the  black  trt>ops  are  healthier  than  the  white,  con- 
trasting in  ill  is  remarkiibiy  with  the  AVest  indioa. 

In  Conclusion,  it  may  be  said  that  much  sanitary  work  has  evidently  to  be 
done  in  Ceylon  before  tho  stat^j  of  the  wliite  troops  can  be  considered  at  all 
satisfactor}'. 

SECTION  VIII. 
INDIA.* 

More  than  72,000  Europeans  are  now  quartererl  in  India,  ami  there  is  in 
additi<.in  a  large  native  army.  In  this  ])lace  the  Kuropeans  will  hv  chietly 
referred  to,  as  it  would  require  a  large  work  to  consider  properly  the  health  of 
the  native  trooiw.t 

In  the  First  Book  various  points  connected  with  the  health  of  Europeans 
in  India  have  been  rljscussed ;  in  this  place  I  have  merely  to  give  a  short 
outline  of  the  conditions  of  eervico  in  that  country,  and  of  the  amount  of  sick- 
ness and  mortality. 

The  72,000  EuropeAns  are  thus  distributed : — About  46,000  are  serving  in 
the  Bengal  Pi*esideucy,  wliich  includes  15<?ngal  proper,  the  North-West  Pro- 
vinces, the  Pimjab,  and  Trans-Indus  stations.  About  14,000  are  8er\-ing  in 
the  Madras  Presidency,  which  also  garrisons  some  part  of  the  coast  of  Bunnali, 
and  sends  detachmenke  of  native  troops  to  the  Straits  of  Malacca.  About 
12,000  are  serving  in  the  Bombay  Presidency. {    The  troops  consist  of  all  arms. 

*  No  niedicml  ufTiccr  sboulil  9crte  in  India  withool  cmrefully  studying  one  of  the  best  works 
ever  pitblished  on  hyeicne,  Dr  Normao  Chevers*  essay  on  the  "  Means  of  Preserring  the  HeatUi 
of  Enropetfu  in  ImliA,"  inihliftbud  in  the  Iiidian  Aiinala.  It  in  to  be  ngretted  tlint  it  has  not 
bften  pablished  as  a  aojiante  work.  Tlit>  Introduction  to  Uir  Ranald  Martin's  great  work  on 
"  Tropical  Disvaaes"  cunlaius  moid  valuable  mnitar>'  rules.  Dr  Moore '■  "  Health  in  tlie  Tro- 
pica** IS  also  a  work  all  ehould  rrail.  I  ne»l  nut  m>'  that  tlie  Report  of  the  Indian  Bouitary 
Commission  should  be  very  carofully  cnnRidered.  The  Government  Imrc  ju.st  piiblinbihl  in  a 
small  fonn  the  Report  of  the  Indian  Sanitary  Ccimmiiuinn,  and  an  AliAtnict  of  atl  tb**  Station 
Retunui  wnt  in  to  the  Commission,  with  some  of  the  evidence,  and  this  will  be  a  most  raluahle 
document  for  all  officers  serving  in  India.  The  prv««Dt  chapter  may  perhaps  servo  as  a  sort  of 
Introduction  to  thin  larger  work.  The  Barrack  Improvement  Conimisnonon  Davp  alsn  pnblished 
a  very  useful  work,  entitled  "Stt^gcatiomi  in  Rq^anl  to  Saaltar)-  Workfl  for  Indian  Stations.'' 

t  The  general  phnciplfjiof  hygiene  are  of  coutw  to  Ite  applied  in  tite  cs-w  of  the  natives  of 
IlinduKtan,  and  so  Tar  there  ifi  nothing  uuusital.  In  the  chapter  ou  Foqo  I  have  purpn«K;1y  in- 
ctudL<]  tho  cliicf  ariicleft  of  iliet;  the  ((uextJon  of  water  and  air  is  the  same  for  alt  nations,  and 
other  hysienie  rules  of  clothing  or  exorcise  can  1>o  easily  applied  to  thom.  But  their  health  is 
much  iuniieuceil  by  their  euAtonis,  which  are  in  many  races  peculiar.  The  only  jiroiKr  way  of 
treating  «uch  a  subject  would  be  by  a  work  on  the  hygiene  of  India  generally,  nicluding  the 
native  anny  a*>  n  brauch  of  the  community. 

I  Fur  brvvity,  it  w  cu«tuiuary  to  speak  of  serving  in  Bengal,  Bombay,  or  Madras,  when  speak- 
ing of  tho  PrcAJdencv.  w  that  these  nunu  are  aonietimesanplied  to  the  cittea,  aoroetimM  to  the 
prMkUndM ;  but  a  little  care  will  alwaya  distinguish  whicn  is  meant. 

2n  2 
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Theae  men  arc  serving  in  a  country*  which  includes  nearly  28°  of  lat. 
of  long.,  and  in  which  the  British  possessiona  aniount  to  1,465,322  &ft|uaT?  nul^ 
Stretchin>i  from  within  8^  uf  the  wjuator  to  15*^  bejuud  the  line  of  the  t 
and  embracing  coimtrios  of  every  elevaticm,  the  climttte  of  Hitittustan  p 
almoet  every  variety;  and  the  troops  serving  in  it,  and  moving  from  p 
place,  are  in  turn  expoaixl  to  remarkable  diifereneed  of  temperature,  tie 
atmospheric  humidity,  prensure  of  air,  and  kind  and  force  of  ^vind,  &c. 

Watere<l  by  great  rivers  which  have  brought  down  from  the  high 
vast  deposits  in  the  coiirso  of  ages,  a  considenihle  portion  of  the  eiirfoc^ 
extensive  plains  is  formed  by  alluvial  deposit,  which,  under  the  heat 
sun,  renders  vast  rUstncU  more  or  leas  malarious  ;  and  there  are  certain 
of  the  country  where  the  development  of  malaria  is  probably  as  intens*! 
any  part  of  the  worUL     A  jwpulation,  iji  some  places  thickly  clust^jretl, 
others  greatly  scattiire<l,  formeil  of  many  rao*»i  and  «j>eaking  many  toDj 
and  with  remarkably  diverse  cu^^toms,  iulmbits  the  country,  and  indi 
affects  very  greatly  the  health  of  the  Kuropeons. 

Cantoned  over  this  country,  the  soldiers  are  also  subjected  to  the  « 
inJIutinces  of  their  barrack  life,  and  to  the  ]>eculiar  habits  which,  tropi 
vice  produces. 

We  can  divide  th©  causes  which  act  on  the  European  force  into  toxa 
•ectioiis  : — 

1.  The  country  and  climate. 

2.  The  disonsi^  of  th^i  natives. 

3.  Tlio  8j»opia]  hygir:nic  conditions  under  which  the  soldier  is  placefL 

4.  The  service,  and  the  individiiid  habiU  of  the  soldier 

.Sl'd-Section  1. — TuE  CocxTUY  AXD  Climatb. 

llie  geological  structure  and  the  meteorological  conditions  are,  of  c 
extremely  various,  and  it  is  impossible  to  do  more  than  glance  at  a  few  i 
chiff  points. 

1.  Soil* — There  is  almost  every  variety  of  geological  structure.  Ii\ 
north-west,  the  vast  chain  of  the  IliuKilayas  is  composed  of  high  pea] 
gnuiite  and  gneiss;  wliile  lowi;r  down  l.s  gneisi^  and  .slate,  and  then  sanilsta 
and  diluvifd  detritus.  Stretching  from  Capo  Comorin  almost  to  Giusen 
come  the  great  Western  G  hauls,  formed  chieHy  of  granite,  with  volcanic  rod 
around  ;  and  then  stretching  from  these,  come  the  Vindhya  and  Satpoo 
Mountains,  which  are  ohietly  volcanic,  and  inclose  the  two  gi*eat  bjisins  of  ti 
Taptee  and  Nerbudtla  rivci-H.  Joining  on  to  the  Vindhj-a,  come  the  Axava 
Hills,  8tn4cliing  UnvunlH  iJclhi,  nnd  luunng  at  their  lughest  point  Moa 
Aboo,  which  ia  probably  destined  to  become  the  great  health  resort  of  C 
India. 

On  the  east  side,  the  lower  chain  of  the  Eastern  Ghauts  slopes  into  the 
land  of  the  Deccaai ;  and  at  the  jimction  of  the  Eastern  ami  Western  Ubau 
como  thu  Neilghtrry  II ilia,  from  80fK)  to  DOOO  feet  above  sejv-level,  and  fomn 
of  granite,  Bj'onitu,  lujrnbleude,  and  gneiss.     But  to  enumerate  all  the  Imiii 
nionnlains  would  be  impossible. 

Si>euking  in  ver}'  gcufral  terms,  tljo  soil  of  many  of  the  plains 
(dasseil  under  four  gi-eat  lu'juUnga  (Forbes  Watson). 

(a.)  Alluvial  soil,  brought  down  by  the  great  riverH  Crfingos.  Indus, 
majJtMjtra,  rivers  of  Nerbuddo,  Guzerat,  &c.      It  is  supposw.1  that  about  on 
third  of  all  Hindustan  is  composed  of  this  oiluWum,  which  is  chietly  silicoov 
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•  Hee  Carter's  "  Suraniftry  of  the  G«olog7  of  India. 
Booiity  Traiuactioiu,"  ia53. 
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with  some  alumina  and  iron*  At  ijointa  it  is  verj*  stifT  with  clay — oa  in  some 
parts  of  the  I'unjtih,  in  Sriiulo,  nnd  in  snino  jKirtion  ol'  Ixiwer  l^ngaL  Under- 
neath the  alluvial  soil  lioa,  in  inuny  plncL's,  the  8o-wilIed  clayey  laU?rite  (soo 
jwgo  277.)     Many  .of  the  stations  in  fJongal  are  pliieed  on  alluvial  soil. 

This  alluvia)  soil,  especially  when,  not  far  from  the  surface,  dayoy  latcrite 
is  found,  is  ol1<*u  malariiiun;  sometime**  it  is  m<»i«t  only  ii  foot  or  two  from  the 
surface ;  an<l,  if  not  cov*Tftd  Viy  vegfitution,  is  pxtremely  hot. 

As  a  rule,  troops  should  not  be  located  on  it.  Whatever  bo  done  to  the 
spot  itself — and  much  good  may  he  done  by  efficient  draining — the  influences 
of  the  surrounding  country  cannot  be  obviated.  Europeans  can  nevt-r  l>e  en- 
tirely Iree  from  the  iiiHuences  of  malaiio.  There  is  but  one  periect  remcHly  : 
to  lessen  the  force  in  the  plains  to  the  smallest  number  consirit<;nt  with 
military  conditions,  and  to  place  the  rest  of  the  men  on  the  higher  lands. 

Somewhat  dilferont  from  the  alluvial,  is  the  soil  of  certain  districts,  such  as 
the  vast  Kunn  of  Cutch,  which  have  been  the  beds  of  inliind  seaa,  and  now 
form  immense  level  inart>hy  tracks,  which  are  extremely  malarious.  The  Uunu 
of  Cut«h  contains  7000  siiuare  miles  of  such  country. 

(b.)  The  so-called  "  regur,"  or  *' cotton  soil,"  foi-med  by  disintegrated  basalt 
ana  trap,  stretches  down  from  liundelcumi  nearly  to  the  south  of  the  penin- 
sula, and  spreAds  over  the  table-land  of  Mysort^  and  is  common  in  the  I)tH:(an. 
It  is  often,  but  not  always,  diuk  in  colour.  It  conUiins  Utile  vegetable  organic 
matter  (1*5  to  2*5  per  cent.),  aud  is  chiefl}'  uuide  up  of  aan»l  (70  U>  80  per 
cent.),  carbonate  of  lime  (10  to  20  per  cent.),  and  a  little  alumina  It  is  very 
absorbent  of  water,  and  is  geuenilly  thought  luihoalthy.  It  is  not  so  malori- 
ona  aa  the  alluvium,  but  attark»  of  cholem  liuve  ))een  supposed  to  bo 
particularly  fre<[upnt  over  this  soiL 

(c*-)  Red  soil  from  disintegration  of  gnuiite.  This  is  sometimes  loamy,  at 
other  times  clayey,  especially  where  felspar  is  abundant.  The  clay  is  often 
very  stiff. 

(d.)  Calcareous  and  other  soils  scattered  over  the  surface,  or  lying  beneath 
the  alluvium  or  cotton  soiL  There  are,  in  many  parts  of  India,  large  masses 
of  calcareous  (carbonate  of  lime)  conglomerate,  which  is  calle<l  kunkur.  It  is 
much  used  in  Bengal  for  footpaths  and  pavements. 

In  Behar,  and  some  other  places,  the  soils  contain  large  quantities  of  nitre, 
and  various  of  the  sand  plains  are  largely  impregnated  with  salts. 

2.  Tenipt'njture. — Thcrw  is  an  immense  variety  of  temjiemture.  Towards 
the  south,  and  on  the  aea-coost,  the  climate  is  often  equable  and  uniform. 
The  amplitudes  of  the  annual  and  diurnal  fluctuations  are  small,  and  in  some 
places,  especially  those  which  lie  somewlmt  out  of  the  force  of  the  south-west 
monsoon,  Uih  climate  is  perhjips  the  most  equable  in  the  worhL 

At  some  stations  on  the  southern  coast,  the  tempernturr  at  the  sun's  zenith 
is  lower  than  at  the  declination,  in  consequence  of  the  occurrence  of  clouds 
and  rain,  bwught  up  by  the  south-wr'st  nmnsoom 

In  the  interior,  ou  the  plateaux  of  low  elevation,  the  temjwrature  is  greater, 
and  the  )'early  and  diunial  fluctuations  are  more  marked.  On  the  hill  stations 
(6000  to  8000  feet  above  sea-level),  the  mean  temperature  is  much  less  ;  the 
fluctuations  are  sometimes  great,  sometimes  inconsidenible. 

The  influence  of  windr*  is  verj'  great  on  the  temperature  ;  tlic  sea  winds 
lowering  it,  hot  land  winds  raising  it  greatly. 

The  U-mperaturc  of  a  few  of  the  principal  stations  in  subjoined,  merely  U> 
give  an  idea  of  the  amount  of  heat  in  different  parts  of  the  country.*  Those 
of  the  hill  stations  are  given  luider  the  pro}^>er  headings. 

*  These  an  Ukcn  fnitu  Mr  OUiiilivr'svfr)' excellent  reiiort  in  the  lodU  Sanitary  Oommloion. 
which  maat  be  ooiura1te<l  for  fuller  flrtail*  of  the  gpcatost.ruhic. 
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Mean  Temperature  and  Height,  above  Sea-level,  of  aome  of  the  larger  Statwt 
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These  temperatures,  which  represent  those  of  stations  of  the  countries  where 
the  troops  are  stationed,  should  be  compared  with  the  temperature  of  hill 
stations  subsequently  given. 

The  mean  monthly  maximum  and  mean  minimum  temperatures  of  some  of 
these  places  are  as  follows  : — 
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Mean  Maximum 

Mean  Minimum 

possible 

Monthly 

Amplitude. 
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Th^  extreme  dailr  range  \s^  of  coarse,  greater  than  thi& 

In  a^ldition^  there  are  at  sereral  places  great  nndolations  of  tempermk 
from  hot  lanrl  winda,  or  from  sea  or  shore  breezes,  or  from  monntain  cnnnen 
which  give  to  the  place  local  peculiarities  of  temperature. 

'flie  t^mj^erature  of  the  son's  rays  has  not  yet  been  propetly  detemun 
with  the  jfelf-regijtt':ring  black-bnlb  thermometer  in  vacua  The  tempeiatiu 
whieh  are  recorder!  are,  1  believe,  all  made  with  the  common  thennomet 
and  give  no  arleqnate  idea  of  the  real  heat  of  the  son.     (See  page  431.) 

Th*:*(e  few  fig«r*«  give  a  general  view  of  the  chief  thermometric  points,  a: 
it  will  lie  seen  that  many  of  these  stations  are  mailced  by  a  continued  hij 
tem]K;ratiire  and  a  small  mean  daily  range.  To  get  the  same  mean  anni 
tftmjj*rratnre  as  in  England,  it  would  be  necessary  that  9500  feet  be  ascend 
in  yWcA  w^uth  of  lat  20' ;  between  lat.  20°  and'  26',  9000  feet ;  between  1 
^6'  and  30',  8700  f**t;  and  north  of  lat.  30",  8500  (Glaisher). 

The  mr.-an  monthly  temperatures  would,  however,  at  such  elevations,  dif 
MOmewhat  from  those  of  Plngland.  Speaking  generally,  an  elevation  of  50" 
to  6(KK)  fw;t  will  give  over  the  whole  of  India  a  mean  annual  temperati: 
aWit  10''  higher  than  that  of  England,  and  with  a  rather  smaller  ran 
(Olaisher). 

Mr  (Tlaisher  has  calculated  that  in  the  cold  months  the  decrease  of  tempei 
ture  is  r''05  for  (sich  300  feet  of  ascent,  but  increases  from  March  to  Angi 
to  4'''5,  and  then  gra^lually  declines.  These  results  are  not  accordant  with  t 
recent  IwlUxjn  ascents  in  this  climate. 

//M7/7/V/////.— The  humidity  of  different  parts  of  India  varies  extremely ;  the 
are  climat^js  of  extreme  humidity — either  fiat,  hot  plains,  like  Lower  Seine 
where,  without  rain,  the  hot  air  is  frequently  almost  saturated,  and  may  co 
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tain  1 0  or  11  grains  of  vapour  in  a  cubic  foot ;  or  mountain  ranges  like  Dotla- 
betta,  in  Mjidras,  8040  feet  al>ove  sea-leA'el,  wliere,  during  the  rainy  season, 
the  air  is  also  almost  Baturatod  ;  a  copiotis  rain,  at  certain  timea  of  the  year, 
may  miike  tho  air  excesj^ively  moist,  aa  on  the  Malal>ar  coast,  the  coast  of 
Tenasscrim,  or  on  the  KhjiNvali  Hills,  where  the  suuth-west  monfioon  parte 
with  it**  vapours  in  enormous  quautities. 

On  the  other  liimd,  on  the  elevate*!  table*land  of  the  interior,  anil  on  tho 
hot  plaina  nf  north-west  India,  during  the  drj'  season,  or  in  the  places  exposed 
to  the  land  winds  at  any  part,  tho  air  i«  excessively  dry.  In  the  Deccan  the 
annual  average  of  the  pelative  humidity  ia  only  55  per  cent,  of  saturation 
(Sykes).  Mr  Glaisher  had  assembled  all  that  is  at  present  known  on  tho 
Ixumidity  of  India.     I  extract  a  few  stations  : — 


Afean  Dew-Poiut 


k 


^ 

^ 

"i 

^ 

Mouths. 

^i 

si 

1 

1 

t 

& 

5 

"S 

1 

•1^ 

^1 

s 

' 

1 

I 

t 

1 

^ 

o 

o 

O 

□ 

» 

o 

o 

o 

o 

o 

a 

Jauuurv,    .     . 

57 

67 

64 

48 

54 

39 

64 

54 

51 

48 

54 

Februarv, 

61 

68 

64 

53 

56 

43 

60 

51 

50 

65 

51 

March,       .     , 

68 

71 

68 

57 

59 

56 

58 

60 

54 

60 

58 

April,  .     .     . 

72 

76 

73 

60 

56 

66 

69 

59 

59 

66 

60 

May,    .     .     . 

76 

76 

75 

72 

71 

62 

63 

62 

65 

74 

66 

Jane,    .     .     . 

78 

73 

76 

78 

76 

72 

69 

66 

67 

76 

68 

July,    .     .     . 

78 

73 

76 

84 

80 

74 

69 

68 

69 

76 

68 

August,     .     , 

78 

74 

74 

80 

71 

74 

66 

71 

69 

75 

67 

September,     . 

78 

7fl 

76 

80 

75 

66 

59 

73 

67 

71 

66 

October,    .     . 

74 

74 

74 

76 

71 

56 

67 

66 

62 

66 

61 

November,     . 

64 

71 

67 

61 

61 

45 

66 

58 

55 

52 

61 

December,      . 

57 

69 

64 

64 

48 

39 

60 

54 

51 

47 

66 

Meandailyavo-  ) 
rage  of  Year,    / 

70 

72 

71 

67 

65 

57 

63 

62 

59 

64 

61 

If  the  table  at  page  407  be  looked  at,  the  mean  monthly  amount  of  vapour 
in  a  cubic  foot  of  air  will  be  the  number  opposite  the  temperature  of  tho 
above  table.  If  the  meun  monthly  temperature  of  tlic  month  at  any  of  the 
above  stations  be  taken  out  of  the  table  of  mean  monthly  tem[>erature  already 
given,  the  mean  muntlUy  relrttive  humidity  (or,  in  other  words,  the  evaporat- 
ing force  of  the  air)  can  l>e  calculated. 

Thus,  let  us  take  the  month  of  July  at  Calcutta : — 

Mean  dew-point  =  78  =  10*31  grains  of  vapour  in  a  cubic  foot  of  air. 
Mean  temperature  =  85  =  12'78  grains  of  vapour  in  a  cubic  foot  of  air. 


The    relative    humidity 


1031  X  100 
12-78 


=^80  per  cent  of  saturation.     (See 


Mbtboroi^oy). 

It  may  be  well  to  mentinn  the  dew-point  of  tho  year  at  Greenwich  for  com- 
parison ;  it  is  44"  ;  the  mean  weight  of  vapour  is  3'3,  varying  from  4*7  grains 
in  August  to  2*4  in  January ;  the  mean  relative  humidity  is  82,  varying  from 
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89  in  December  and  January  to  76  in  July.  Calcutta,  therefore,  with  a 
mean  yearly  humidity  of  68*6  por  cfnt.  of  saturation,  is,  as  far  as  rebitive 
humidity  (i.e.  evaporating  ]>uwur)  fj|oes,  less  moist  tliaii  England,  and  thu 
evaporating  power  is  also  in(:reast?<l  by  the  higher  temperature. 

Haiti. — The  amount  of  rain  and  the  period  of  fall  vary  exceedingly  in  the 
dilfcrcnt  places.     It  is  chiefly  roy;iilated  by  the  mousoons. 

When  the  8outh-we«t  monsoon,  loadwi  with  vapour,  first  strikes  on  high 
land,  aa  on  the  Wetstem  Gtmuts,  on  the  Malabtu-  coast,  or  on  the  mountaius  of 
Tenaflflerim,  and  especially  on  the  mountains  of  the  Khasyali  Hilla,  at  some 
points  of  which  it  meets  with  a  still  colder  air,  a  deluge  of  r.iin  falls  ;  ns  fVir 
example  at  Canuanore  (Malabar),  121  inches;  Mahablcshwur,  253  inches; 
Mo^dniein  (Teniis*t'rlm),  180  iiicbea  ;  Chernipoonjee  (Khasj-ah  Hills),  600 
incht'S.  On  tUu  othur  haml,  eveu  in  places  near  the  sea,  if  there  in  no  high 
land,  and  the  tt'Tupeniture  is  high,  Acarcely  any  rain  falls  ;  as  in  Aden,  on  ths 
south  coast  of  Anibiu,  or  at  Kotu,  in  8cinde,  where  the  amount  is  only  1'8 
annually,  or  Kurraclieo,  where  the  yearly  nvemgo  is  only  4*6  inches.  Or  in 
inland  districts,  the  south-weat  monsoon,  having  lost  most  of  it3  water  as  it 
passed  over  the  hills,  may  be  comparatively  di-y,  aa  at  ^s'usseerabad,  where 
only  15-8  inches  fall  per  annum,  or  Peshawur,  where  there  are  13*7  inch«a 
annually. 

The  yearly  amount  of  rain  in  aomo  of  the  principal  stations  is — 


Avenge. 

Arflnigi 

Calcutta, 

.   56-a 

Madras  Presidency — 

Madras,  . 

.     fiO 

Bellary, 

.     21*7 

Bombay, 

.     727 

Bangalore,    . 

.     25 

Ben<^l  Presidency — 

Trichinnpol}', 

.     30*6 

iJimipore,     . 

.     31*1 

SecuudcmWl, 

.     34-G 

Berhampore, 

,     49-8 

lienares, 

.     37-4 

Ghazeepore, 

.     41-4 

Bombay  Presidency — 

Azimghur,    . 

.     40 

Bclgaum, 

.     51*5 

Agra,  . 

.     27*9 

Poonah, 

.     27*6 

Delhi, . 

.     25-1 

Keemuch,     . 

.     34  I 

Meenit,, 

.      18 

Kampteo, 

.     41-8 

Punjab, 

.     56-G 

Winds. — The  geneml  winds  of  India  ari.'  the  north-east  monsoon,  which  is, 
in  fact,  the  great  north-east  tradiNwind,  and  the  south-west  monsoon,  a  wind 
caused  by  the  aspiriition  of  the  hot  enrth  of  the  continent  of  Asia,  when  Uie 
sun  is  at  its  northern  declination.  During  [Kut  of  the  year  (May  t«  Au^st) 
the  south-west  monsoon  forces  bacJc  the  trade-wind  or  throws  it  up,  for  at 
great  altitudes  the  north-east  mousuou  blows  through  (lie  whole  year,  and  the 
south-west  monsoon  is  below  it  But,  in  ndilition^  there  are  an  immense 
number  of  local  winds  which  arc  caused  by  the  diveiling  effect  of  hiUs  on  the 
monHoona,  or  are  cold  currents  f^^m  hills,  or  .sea  breezej*,  or  shore  winds  causwl 
by  the  contact  of  sea  breezes  and  other  ^vinds,  or  by  the  hrst  feeble  action  of 
th«  south-wcijt  nionsoon  Itefore  it  has  completrly  driven  back  the  north-east 
tmdc.  Thi?  sonth-weM  monsoon  is  in  most  of  its  courao  loadod  with  vapour ; 
the  north-east  is,  on  the  conlrory,  a  colder  and  <irier  wind,  except  when  at 
certain  times  of  tlie  year,  in  passing  over  the  Indian  Ocean ^  it  takes  up  somo 
water,  and  reaches  the  Coromandel  coast  and  Ceylon  a  moist  and  rain-carrying 
winrL 

TliG  hot  land  winds  arc  caus^'d  by  both  the  south-west  monsoon,  after  it 
has  parted  with  its  moisting  and  got  warmed  by  tlie  hot  central  plains,  and 
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the  north-east  monsoon ;  the  temperature  is  very  great,  and  the  relative 
humidity  very  enmll ;  tlie  dilTereuce  between  the  dry  and  the  wet  hulh  being 
sometimes  15^  to  25°  Fahr. 

i^Tfjfvure  of  tfui  Air. — On  this  point  little  neetl  be  said.  The  barometer  is 
very  steady  at  mo«t  sea-coaat  stations,  ami  its  daily  varintiona  (sec  MctkoroIjOoy) 
are  chielly  caused  by  alteration  iu  humidity.  xVn  elevation  of  5000  feet  lowers 
the  barometer  to  nearly  25  ijiches. 

Elrdriritij, — t'tn  this  point  few,  if  any^  experiments  have  been  made ;  the 
air  is  extremely  churp:'d  with  electricity,  especially  in  the  dry  season,  and  the 
diLst-stiirms  are  attended  with  markrd  disturlwuico  of  the  electrometer.* 

The  estimation  tif  the  etfeeta  of  such  various  climates  is  a  task  of  fpreat  diffi- 
culty, which  has  lieen  already,  in  great  part,  discussed  in  the  chapter  on 
Clihatk.  Long-continued  high  temperature,  alternations  of  gre^it  atmositheric 
dryness  and  moisture,  rapidly  moving  and  perhaps  dry  and  hot  air,  ore 
common  conditions  at  many  stations  ;  at  others,  f^reat  heat  during  part  of  tho 
year  is  foUoweil  by  weather  so  cold  tliat  even  in  England  it  would  be  thought 
keen.  When  tn  these  inHuences  the  development  of  mtduria  is  adtied,  em^ugh 
has  been  »aifi  to  show  that,  a  priori^  we  can  feel  eertain  that  the  natives  of 
tcmpemte  climates  will  not  support  such  a  cliinuto  without  inlluenee  on  heidth, 
and  the  selection  of  heidtliy  spot**  for  troops  is  a  matter  of  the  greatest 
moment  as  a]!'t*ct8  both  health  and  comfort.  This  much  being  saitl,  it  must 
at  the  siiuie  time  be  assertixl  thai,  malaria  excepted,  the  iutluences  of  cliiuate 
are  not  the  chief  causes  of  sickness. 

The  location  of  troops  should  be  governed  by  two  or  three  conditions : 
1.  Military  necessities ;  2.  Convenience  ;  3.  Conditions  of  health.  Tho  second 
of  these  conditions  is,  however,  a  mere  question  of  administration  ;  eveiy 
place  can  Ik.*  made  convenient  in  these  days  of  railways  and  easy  locomotion. 
Military  necessity  and  health  are  the  only  real  considerations  which  should 
guide  our  choice, 

What  is  now  wanted  in  India  is  some  great  soldier,  who,  with  the  intuitive 
glance  of  genius,  will  indicate  what  are  the  ^ital  military  points.  These  must 
be  held  with  the  necessary  force*,  and  then  the  whole  of  the  remaining  troops 
can  be  located  on  the  m(.^t  healtJiy  spots. 

These  spots  cannot  be  in  the  plauis.  Let  anyone  look  at  a  geological  map 
of  India,  and  see  the  vast  tract  of  aUnvinl  soil  which  stretches  from  tho  loose 
soil  of  Cali-ultfl,  formed  by  the  deposit  of  a  tidal  estuar)*,  up  past  Cawnjx^re, 
Jjflhi,  to  the  vast  plains  of  the  Punjab,  Scinde,  and  Ueloochistan.  Tl»« 
whole  of  that  space  is  more  or  less  malarious,  and  wUl  continue  to  be  so  until, 
in  the  course  of  centuries,  it  is  brought  into  complete  tillage,  drained,  and 
cullivat4?d. 

In  looking  for  healthy  spots,  where  temperature  is  less  tropical,  and  mala- 
rious exhalations  less  abimdant,  there  are  only  two  classes  of  localities  which 
can  be  chosen — seaside  places  and  highlands. 

Seamle  places, — The  advantages  of  a  loadity  of  this  kind  are,  the  reduction 
iu  temperature  caused  by  the  expanse  of  water,  the  absence  of  excessive  dry- 
ness of  the  air,  and  the  frequent  occurrence  of  breezea  from  the  sea.  All  these 
advantages  may  be  counteracted  by  the  other  features  of  the  place;  by  a  dam]> 
alluvial  soil,  bad  water,  t^-c. 

It  does  not  appear  thai  many  eligible  places  have  yet  been  found,  and  as  a 
substitute  in  Bengal,  the  Europeans  from  Calcutta  go  and  live  on  board  a 
steamer  anchoretl  otf  the  Sainlheads,  thus  literally  carrying  out  a  snggesUou 
of  Lind  in  the  West  Indies  a  century  ago. 

•  See  BwMolry'B  • '  Whirl wuids  ud  Dafft-stomu  of  India  "  ( 1 880),  for  a  rery  good  account  of 
theie  tingiilar  stoma. 
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pnwflMb  tlH*  ti 
iitetlM  rfbel 

(|BMt MyMH5,  and  tbai  if  th»  ihtrtiiiM  be  Mk  too  pe^  (p«tb>pft  not 
iOM  M)  mok  dtfone  bent  iliwwii  Me  imynfnd  (aee  p«fB  43T).  In 
rfthcMUitrfKWoriw!aho<relflOiBpteBliip»fccMrfy»ftBqiMrt 
giT«  mt  to  the  toM  ^  loD  dMnkn."  IW  flgwIkM  wm  ci«dital  wit 
WfeetvUeb  it  Derer  pmlMalp  fio^  aot  to  i^nk  of  othEr  pvU  oT  tW 
then  fln  MAtions  ia  Iim&  itoetf  (Dagjcdias,  for  exMHpfe)  m  k^  m 
aUmv,  what  tbe  «>«ftUed  hill  diu^fleft  vaa  vnknnwiL  At  Xewm  EUw,  m 
Csf  loo,  too,  if  the  suBple  coadhioa  of  BMiaiSan  denlioa  ooaM  hare  pro- 
dooad  dkrvlMea,  tl  woaM  hare  been  ptcacnt,  btti  h  baa  Mrfcr  bam  bnown 
iJMn.  The  eaoaa  of  the  bill  dianfaica  vaa  certainly,  in  umuj^  ata*innfl»  the 
impandriakintf  wal«r;  wbethertbiflWMtbecaaeiii  all,  laaanat  aore.  Somrf' 
of  tfw  hiU  aCatKma  are  Mid  not  to  be  adaptwl  lor  rir— f^^t***  gmcb  ;  in  oUwr 
tnalanrwi  {iw  at  Hnfaatboo)  rbenmatiani  ia  intieb  benefited.  I  in6er,  from  nad- 
ing  tba  repoita  from  ibeae  atationa,  that  rlamp  banacks,  and  not  tiie  'tttiiMi, 
bave  batm  in  aome  eaaea  tba  canae  of  the  rheumatiam. 

Bat  it  miut  be  noticed  tbai  the  eridence  given  hefore  the  Indian  Sanitai^f 
ComouMiou  nlutwu,  on  all  or  ahnoat  all  bill  statiouii,  a  mort  lamentable  want 
of  the  cimni'rrieat  Numlaiy  appliances.  At  great  expeiLsc  men  an?  sent  up  to 
tba  hilU,  wiiere  KVirr^thing  is,  or  waa,  left  undone  which  could  iiiakv  that 
•Xpaoaa  profitable.  It  appeazvd  to  be  thought  sulticieut  to  afecend  6000  feet 
to  abandon  all  thu  moat  obriouA  aanitary  rulea,  without  which  no  place  can 
ba  haallhy. 

Jidmiitingi  aa  a  point  tmw  amplj  proved,  that  ataUons  of  olevation  are  the 
'^■~— 

*  ttvi^Mov  of  I>r  Macbaa  la  lodiMi  Repurt,  p.  1S9. 
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proper  localities  for  all  troops  not  detained  in  tho  plainflby  iinporativo  military 
reasons,  the  follt^wing  questions  are  stiJl  not  coniplotoly  answirreil  : — 

1.  What  anioiint  of  elevation  is  the  best]  We  have  seen  that  to  reduce 
the  temperaturi!  Ut  the  Eiiyli-sh  mean,  5000  to  6000  fiM^t  must  on  an  average 
bo  ascended.  But  then  »uch  an  elevation  brings  with  it  certain  incon- 
venience viz.,  in  Home  stations  much  min  and  even  fog  nt  certain  times  of 
the  year,  ami  cold  winds.  However  unpleaj>ant  this  may  h**,  it  yet  seems 
clear,  from  the  I'xjucrienee  of  Nowem  Kllia,  in  Ceylon,  that  damp  and  cold 
are  not  liurtfiil.  I^iit  it  must  al^-)  be  said  tliat,  with  a  proper  selection,  diy 
localities  can  l>e  fuund  at  this  elevation. 

From  3000  to  4000  feet  liave  been  recommcndc<l,  esppcially,  to  avoid  tho 
conditions  just  mentioned.  Wliether  places  of  this  height  are  ecjiud  in 
salubrity  to  tho  colder  and  higher  points  is  uncertain. 

Even  at  6000  feet  there  may  ho  marsh  land,  though  it  is  not  vpr\'  malarioufl. 
Mularious  fever  has  been  known  during  tlie  rains  at  Kussowlie  (G400  feet), 
and  Sulmthoo  (4000),  and  other  Himalayan  stations.  Malaria  rnay^  however, 
drift  up  valleys  to  a  great  heiglit  ;*  but,  apart  from  this,  it  seems  likely  that 
5000  feet,  and  pr^)ljably  4000.  ivill  jyeH'eetly  secure  from  malaria.  I'roljably, 
inde<_»«l,  a  less  height  will  be  l^ound  etlcctual. 

At  no  point  do  hot  land  winds  occui',  or  at  any  rate  endure,  at  above  4000 
feet. 

Dr  Macpherson  (Inspector-General  of  Hospitals,  Madras),  divides  moun- 
tain climates  into  tliroe  categories  ; — 

1.  Below  3500  feet,  tonic  and  soothing. 

2.  Between  3500  and  (iOOO  fc^t,  tonic  and  invigorating. 

3.  Above  6000  feet,  tonic  and  exclting.t 

On  the  %vhole,  it  would  appear  probable  that  the  best  localities  are  above 
5000  feet,  but  below  7000. 

2.  What  stations  are  the  best — the  tojis  of  solitaiy  hills,  spurs  of  high 
mountains,  or  elevated  table-lands  t 

liauald  Martin  has  called  especial  attention  to  the  solitary  hills,  rising  as 
they  do  sometimes  from  an  almost  level  plain  to  2000  and  3000  feet.  Such 
mountain  islands  seem  especially  adapted  for  troops  il'  there  ia  stifficient  space 
at  the  top.  They  are  free  from  raviuea  conducting  cold  air  from  higher  land, 
and  are  often  less  rainy  than  the  spurs  of  loftier  hills. 

Tlie  spurs  of  the  Himalayas,  however,  present  many  eligible  spots,  and  so 
do  some  table-lands.  And  perhaps,  on  the  whole,  if  the  elevation  is  suffi- 
cient, it  is  not  a  matter  of  much  importance  which  of  these  formations  ia 
choeen ;  otlior  circunLStancea,  viz.,  purity  of  water,  space,  case  of  access,  and 
supplies,  &c,  will  generally  decide. 

In  choosing  hill  stations,  the  points  discussed  in  the  chapter  on  Soils  should 
be  carefully  considered,  and  it  is  always  desirable  to  have  a  trial  for  a  year  or 
two  before  the  station  is  permanently  fixe<L 

It  may  be  desirable  to  give  an  enumeration  of  the  hill  stations  now  in  uae. 
The  following  table  is  copied  from  Dr  Miicpherson  ; — 

*  It  biu  itrirtcd  up  even  to  the  tonimit*  of  the  NeilghetTJca,  7000  or  8000  Feet. — Indian  JfttniUay 
Rnnrt,  Mr  KUiutt's  EvUlrac*,  vul.  i.  p.  2£0. 

f  Tlie  tttatemeutft  of  Joardknet  (tee  page  4^)  should  receive  due  conuidemtiou,  and  be  tested 
by  obiervatiuus,  but  it  U  prubabto  they  are  not  correct ;  they  apply  to  ele?atious  a.b<jve  6000 
feet. 
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In  all  the  presitlencies  of  India  elevated  spots  where  troops  can  be  can- 
ned exUt  in  nhunrlanre.* 

Freah  slfttions  are,  however,  being  t'ousUmtly  discovered,  and  it  seems  now 
certain  that  there  id  scarcely  any  iiuportant  airategical  point  without  an 
elevated  site  near  it. 

year  NjTiee  Tal,  in  Kumaon,  are  Alniorah  (5500  feet),  and  Hawalbagh 
(4000  feet),  botli  well  spoken  of.  Kunawar  (5000  or  6000  feet),  in  the 
valley  of  the  .Sutlej,  has  n  delicious  climate  ;  and  Chini  (about  100  miles 
from  Simla),  ia  a  most  desirable  spot. 

Passing  duwu  from  the  north-wtjist  towards  Calcutta,  Dr  M'Clellau  found 
elevated  land  within  100  miles  of  Allaimbad ;  and  farther  south  still  there 
caino  the  Trtivancorc  nitmiitains,  with  numerous  good  sites, 

If,  then,  the  mass  of  the  ti'oo|>8  are  cantoned  on  elevated  places,  tlie  dis- 
advantages of  climate  are  almost  removed.  The  Indian  Sanitary  Commis- 
sioners recommend  that  one-third  of  the  force  shall  be  in  the  hills,  and  that 
enfeebled  men  and  recruits  especially  shall  be  sent  there.  But  it  is  to  be 
hojx'd  tluvt  n<it  only  one-third,  but  a  large  majority  of  the  trooi>3  will 
eventually  be  placed  there. 

St'D-SECTioN  11. — Diseases  of  the  Natives. 

It  is  impossible  that  Kuropeans  can  be  perfectly  isolated  from  the  nations 
among  whom  they  serve ;  they  have  suffered  from  the  pestilential  diseases  of 
the  HinduB,  but  still  it  is  wonderful  they  have  not  sufiered  more.  Cholera  is 
the  cliief  disease,  which,  arising  in  the  native  jxipulation,  scourges  their  con- 
querors. Some  fevcre  also,  relapsing  fever,  perhaps  a  '*  febris  icterodcs,"  or 
bilious  remittent,  which  has  occasionally  attacked  Europwms,  have  had  their 
origin,  or  at  any  rate  tlieir  conditions  of  spread,  in  the  dense  populatiuus  of 
native  cities.  Ha]>pily,  the  black  tleath  (tiie  Maha  miirreo,  or  Pali  plague)  has 
never  yet  spread  to  the  troops,  and  has  indeed  been  contined  within  narrow 
limita.  Still  these  pestilences  among  the  native  population  are  an  ever-pre- 
sent menace  to  Europeans,  and,  as  in  the  case  of  cholera,  may  pass  to  them  at 
any  time.  Cholera,  certainly,  will  never  be  extirpated  until  attacked  in  its 
strongholds,  among  the  niisemble  dwellings  which  make  so  largo  a  part  of 
every  oiiental  city. 

The  exact  influence  on  Europeans  of  the  customs  and  modes  of  life  of  the 
natives  of  India  has  not,  as  far  as  1  know,  been  made  an  object  of  special  study, 
but  it  cannot  be  inconsiderable.  In  many  places  the  Europeans  and  the  natives 
are  in  close  neighbourhootl,  and  the  air  at  all  times,  antl  often  tlie  water,  must 
be  iuHueuced  by  the  social  life  of  the  native  races.  The  proximit}'  to  targe 
cities  or  bazaars  is  indeod  often  alluded  to  by  army  otficcra  as  all'ccting  the 
health  of  their  men  ;  it  would  be  very  interesting  to  know  the  precise  effect. 
The  sanitary  condition  of  almost  all  the  large  native  towns,  and  the  sanitary 
liabits  of  the  country  people,  are  as  bad  as  can  be.  liad  water,  ftetid  air.  want 
of  sewage  removal,  and  personal  liabits  of  iincleanliness,  abound  everywhere. 
The  Keport  of  the  Indian  Sanitary  Commission  is  now  beginning  a  series  of 
changes  in  this  respect,  which  will  probably  change,  in  toio,  the  medical  history 
of  India. 

SfB-SECTioN  m — Special  Hygienic  Conditions. 

The  special  hygienic  conditions  (apart  frtjm  locality)  under  which  the 
soldier  serves  in  India  have  been  the  main  causes  of  excess  of  disease.     Tins 

*  See  tbtt  evidffiKK!  in  tliv  Indiau  SauitAry  RefKirt  (vul.  i.)  uf  Sir  R.  Miuliii,  Mr  Elliott,  Dr 
MaclMD.  Dr  Alexsuder  Umnt,  Mr  MontgoiiitT)'  )Iutm,  uid  uiiiem.  Alsu  iiiugt  InAtrticlive 
rejtortii  by  Dr  Maqibtrsou,  ludian  Rei>ortf  vol.  ii.  p.  0'22,  and  by  Dr  Alexatidor  (Imnt,  Indinn 
Ajituila. 
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subject  has  lately  rccoived  a  8«archmg  inquiry  from  the  SAiutoty  Com- 
inissionerB.*  They  <leclare,  and  after  rending  the  Station  Reports  and  the 
evidence  given  V>efore  them,  no  one  will  doubt  the  assertion,  that  while 
xnalaria,  extremes  of  tenijierature,  moisture,  and  variahihty  of  temperature, 
cause  a  certain  amount  ol'  aickntisH,  *'  thero  are  (tther  causes  of  a  very  active 
kind,  connected  witli  stations,  barracks,  hospitals,  and  the  habits  of  the  men, 
of  the  same  nature  as  thoue  wJiich  are  known  in  uohk'r  climates  to  occa- 
sion  attacks  of  those  very  diseases  from  which  the  Indian  army  suHer  so 
severely." 

And  the  CommiHaioners  enumeratfi  a  list  of  causes  connected  with  un- 
healthy stations,  bad  barracks,  overcrowding,  impure  air  and  water,  bad 
drainage,  imperfect  ablution,  infi^rior  rations  and  cooking,  &c 

In  tact,  uo  dtmbt  can  <}\Ut  \i\  tlic  minds  of  all  who  have  studied  the  «ub- 
ject,  that  these  form  thy  most  potent  claiwj  of  causes  which  alFoct  health. 

Sud-Section  rV. — Habits  and  Customs  op  the  Troops. 

The  habits  of  the  men  and  the  customs  of  service  are,  however,  also  great 
causes  of  disease. 

The  men  are,  aa  a  ndi\  intempenite,  great  smokers,  and  indiapoeed  for 
exertion.  It  has,  indeed,  lieen  pointed  out  with  truth,  that  in  proportion  to 
their  amount  of  exercise  tlu--  nion  nro  much  overfed,  and  some  disoases  of  tlie 
liver  appear  to  result  directly  from  this  simple  condition. 

The  want  of  exorcise  is  not  always  the  faidt  of  the  men.  The  early  morn- 
ing hours,  and  tjften  the  evening,  are  occupied  with  parades ;  in  the  period 
between,  the  men  are  often  confined  t(j  barnicks.  Here,  listless,  unoccupied* 
and  dc'vrtured  witli  cimui,  tlu'y  pass  the  weary  day,  lying  down  perhaps  for 
hours  daUy,  or  lounging  on  chairs  smoking. 

This  forced  coiLlinement  to  barracks  is  indeed  an  evil  often  greater  than 
tliat  it  is  intende-il  to  remove.  To  prevent  men  from  passing  out  into  the 
Hun  they  aro  compelted  to  reuiuin  in  a  Imt,  ofteji  ill-ventilated  room,  worw  for 
health  than  the  intennest  rays  of  the  8un,'t'  that  scape-goat  of  almost  eveiy 
fault  and  vice  of  Indian  life. 

All  these  causes  are  summed  up  by  Miss  Niglitingule  in  eome  of  those 
telling  sentences  M'hich  have  done  more  than  anything  else  to  force  attention 

*  R«pnrt  of  the  Cominlstloners  on  tbo  Sanitary  State  of  the  Army  iu  India,  1S63.  B«port, 
p.  79,  piiMisliEil  ill  1864  in  nnall  Imlk. 

+  I  sltatl  iii^vcr  forg«t  the  svifiviniigH  ttt  tlti:  men  in  the  old  liamcks  at  Madras.  We  arrived 
there  from  Mouknein,  where  the  men  had  ut\«T  been  confined  to  barraclu,  and  where,  during 
two  Imt  «cjiaon«,  nii  ityury  liad  resntted  from  allowing  them  tu  go  uut  when  they  liked.  On 
arrival  at  Madras^  in  accDni.ini^(^  with  invariable  eu<!4toiii,  the  men  were  confined  to  bairackt. 
'rboy  !ay  all  day  on  thuir  beds,  rocking  with  porspimtion  ;  the  iipaco  wna  so  small  and  ventila- 
tion so  bad,  that  the  heat  wan  perfectly  intolemhle  in  the  Imnnoka,  though  the  inn'n  rays  were 
quite  bearable.  The  nnffering»  were  entreinc.  When  the  afternoon  came,  more  Injury  had 
been  done  by  the  hot  find  iuiimre  air  than  exposure  to  the  son'*  rays  could  hare  rans*Ml 

At  Moalnioin,  in  Teiuwserim,  nt  out'  time,  two  Euror-eao  regimenta  lerred  together.  Tha 
barracks  of  e;ieh  weit;  [nrfectly  hiialtliy ;  the  fooil  and  duties  were  the  same  ;  yet  one  showed  a 
sick  tiiit  and  mortality  alwayx  much  greater  than  the  other.  Serving  In  the  station  abortly 
afterwaniR,  I  was  so  struck  by  this  difference  that  I  went  over  all  the  returns  and  reports  in  the 
iitaff-Burn»on'»  tiffice  to  make  out  the  cause  ;  the  only  iliffereme  I  could  detect  was,  that  in  the 
sickly  regiment  the  men  were  confined  to  barracks,  in  the  other  they  were  allowed  to  cd  about 
AS  they  jileased.  Many  years  jifterwards,  I  met  with  a  medical  officer  who  had  served  in  tbo 
sicbly  i-egimunt,  and  learned  rruin  hiiti  that  he  had  ahveys  considervd  the  couGneraent  to  bar- 
racks, and  the  want  of  exerciiie,  and  the  itnpnrc  air  hrt-atlied  by  that  Bystem  almo^tt  night  and 
day,  were  the  causes  of  a  disparity  so  striking.  No  one  would  reconimeud  imprudent  ex- 
posure to  the  sun  :  men  may  be  trusted  to  avuid  ItK  inlenseat  niys ;  but  to  reduce  men  to  en- 
forced tdleneAs  for  many  boura,  and  to  confine  tliem  in  the  small  space  of  a  barradc-roooi,  is 
not  the  way  of  nuNiting  the  «vil.  fOn  this  point  set:  also  page  557  Tor  Dr  Clark's  obaemtions 
on  want  of  exeroiKe  as  compared  with  exposure  to  the  sun  on  the  West  Coant  of  Africa,  k 
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these  vital  qnestinna.  After  inferring  to  Uie  large  mortality  of  India,  Miaa 
Kightingale  *  coiilimies  : — 

*'  1.  .Uuotticiu!  pooplo  are  everywhere  a^^kiiig  the  question,  how  this  great 
death-nito  hus  arisen — how  it  luipjtena  tliat  one  of  tlie  most  civilised  anti 
healthy  nations  in  the  world  no  sooner  liuids  the  pick  of  it«  working  popnlii- 
tion  in  tmpical  climatea  (for  similar  lossr^s  occur  in  all  tropical  climatoa  amonjr 
ns),  than  thoy  begin  to  clio  oil'  at  this  enornions  rate? 

*'  I  am  afnud  tho  reply  must  be,  that  British  civilibatiou  is  insular  and 
local,  and  that  it  ttikes  small  account  of  how  the  world  goes  on  out  of  its  own 
island.  Tliere  m  a  cerUiLu  aptitude  omongat  other  nations  which  enables 
them  to  adapt  themselves,  more  or  leas,  to  foreign  climates  and  countries, 
liut,  wherever  you  place  your  Briton,  you  may  feel  satisiied  tliat  he  will  care 
notliing  about  climates. 

"  If  he  lias  been  a  large  eater  and  a  hard  drinker  at  homo — ten  to  one  ho 
will  bo,  to  say  the  luu»t  of  it,  as  largo  an  eater  ajid  ixs  hard  a  lirinker  in  the 
}>uniiug  plains  of  Hindustan.  Knlist  an  Irish  or  a  Scotch  labourer  who  has 
done  many  a  hanl  day's  wurk  almost  entirely  on  farinaceous  or  vegetable 
iLiet,  with  an  occasional  dose  of  whisky,  place  him  at  some  Indian  station 
where  the  ihermomet^'r  ranges  at  between  SO^'and  100%  antl  he  will  make 
no  dillioulty  in  disposing  of  three  or  four  times  the  (jmintity  of  animal 
food  he  ever  ate  under  the  haniost  labour  during  winter  at  home — if,  indeed, 
he  ever  ato  any  at  alL 

**  Now  tho  ordinary  system  of  dieting  Britinh  soliliers  in  India  is  more 
adapted  to  a  cold  climate  tlian  that  of  out-door  form-gervanta  doing  work  in 
England. 

^'  More  than  this,  the  occaMonal  dram  at  Iiomo  is  commuted,  by  regula- 
tion, in  India,  into  a  i)ermi8sion  to  drink  two  drams,  i.e.,  6  oz,  of  raw 
spirits  every  day.  And  be  it  remembered  tliat,  at  tho  same  time,  the  men 
have  little  or  nothing  to  do.  The  craving  for  qviritSj  indiu^ed  by  this  regu- 
lation-habit of  tippling,  leads  to  increase  of  drunkenness — so  that,  what 
^vith  over-bating,  over-ilrinking,  total  idleness,  and  vice  springing  directly 
from  these»  the  British  soldier  in  India  has  small  chance  indeed  of  coping 
with  the  utinmte,  so  called.  The  regiUution-allowauec  of  raw  s[tirit  which  a 
man  may  obtain  at  the  canteen  ia  no  leas  tlian  18}  gallons  per  annum  ;  which 
is,  I  believe,  three  times  the  amount  per  intUviduid  which  has  raise<l 
Scotland,  in  tho  estimation  of  ecxinomists,  to  tho  rank  of  being  the  most 
spirit-consuming  nation  in  Europe.  Of  late  years  malt  liquor  has  been 
partly  substituteil  for  spirits.  But,  up  to  the  present  time,  every  man,  if  he 
til  inks  Ht,  may  dn\w  his  18^  gallons  a-year  of  spirits,  besides  wliat  he  gets 
surreptitiously  at  the  bazaar,  t 

"  So  much  for  intemperance.  Hut  not  to  this  alone,  nor  to  tins  mainly, 
nor  to  this  and  its  kindred  vice  together,  is  to  be  laid  the  soldier-mortality 
in  India. 

"  Tho  diseases  from  which  the  soldier  mainly  suffers  there  are  miasmatic ; 
now,  intemperance  never  produced  miiwinatic  diseases  yet.  They  are  foul-air 
diseases  and  foul-wat«r  diseases  :  fevers,  (lysenteriea,  and  so  on.  But  intem- 
|>crance  may  cause  liver  disease ;  and  it  may  ptit  the  man  into  a  stJite  of  health 
which  preveut-H  him  from  resisting  miasmatic  causes. 

"  2.  What  ore  these  causes  ?     We  have  not  far  to  look. 

'*  The  Briton  leaves  his  national  civiUsatiou  hehind  him,  and  brings  his 
personal  vices  with  him. 


•  *'  How  people  may  Live  and  not  Pie  in  Iniiift,"  liv  Florente  NiRhlinitale,  1863,  ji.  6. 
t  Sir  Hugh  Roathw  pnIuchI  Uw  Rpirit  nitinu  ouD-ualf  »ince  Mum  Nit;MliigaI«  wrote. 
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"  At  home  there  hnvo  bein  great  improveiuenta  everywhere  iu  agriouUurul 
and  in  town  drainage,  and  ui  providing  plentiful  nnd  pure  water  supplies. 

**  There  is  nothing  of  the  kind  iu  lurlia.  There  is  no  drainage  ^ther  in 
town  or  in  country'.  There  i.s  not  a  single  station  drained.  If  such  a  state 
of  things  existed  at  home,  we  should  know  that  we  have  fevers,  cholera,  and 
epidemicd  to  expect.  But  hitherto  only  a  few  enlighteueil  jwoplo  have  ex- 
pected anything  of  the  kind  from  these  same  caoaee  in.  India  (although  they 
are  always  happening). 

"  As  regards  water,  tliere  is  certainly  not  a  single  Ixirrack  in  India  which 
is  supplied,  in  our  sense  of  tlie  t«rui,  at  alL  There  are  neither  water-pi]K9 
nor  drain-jiipeH.  Wati'.r  is  to  Ik?  had  either  from  tanks,  into  which  all  the 
iilth  on  the  ueighVjuring  eurfuce  luny  at  any  time  be  washed  hy  tlic*  rains  ;  or 
from  sLalluw  wells,  dug  in  uuwliolesome  or  doubtful  soil  Bo  simple  a  piece 
of  meclianism  m  a  pniiip  is  uIlkno^vTl.  Water  is  drawn  in  skins,  carried  in 
skins  on  the  backs  of  men  or  bullocks,  and  poured  mto  any  sort  of  vessels  in 
Ihebamicka  for  usa  The  qmmliiy  of  water  is  utterly  insufficient  for  health. 
And  as  to  llie  (piality,  tlie  les.s  said  about  that  the  better.  There  is  no  reason 
to  hope  that  any  station  has  what  in  this  country  would  be  called  a  p\ire  water  ^ 
supply.  And  at  sumo  it  is  to  bo  feared  thutf  when  men  drink  water,  theyfl 
drink  cholcm  with  it,  " 

"  The  construction  of  barracks,  where  men  have  to  pass  their  whole  period 
of  Borvicft,  is  another  illustration  of  how  completely  home  civilisation  is  ■ 
reversed  in  India.  All  our  best  soldiers  have  been  brought  up  in  country  fl 
cottages;  and  when  iu  barnicks  ab  liomc,  there  arc  nirely  more  than  from 
twelve  to  twenty  men  in  n  room.  Hut  as  soon  as  the  soldier  cnmos  to  India 
he  is  put  into  a  nxnn  with  100,  or  300,  and,  in  one  case,  ^vith  as  many  a» 
600  men.  Just  when  the  i)rincjplo  of  sulKlivision  into  a  number  of  detached 
barracks  becomes  ( if,  literally,  vital  impiirtance,  the  proceeding  is  reversed; 
and  the  mt-n  are  crowded  togetbir  utider  circumstances  certain,  even  in  Kug- 
lantl,  to  destroy  llu-ir  hralth. 

"  To  take  another  ilhiatration  :  Our  home  British  population  is  about  the 
most  active  in  the  worhL  In  fact,  wo  in  this  country  consider  exercise  and 
health  inseparable  ;  but  as  soon  as  the  same  men  go  to  India,  they  are  shut 
up  all  day  in  Ihoir  hot,  close  barrack  rooms,  where  they  also  eat  and  sleep; 
they  aro  not  allowed  to  takn  exercise ;  all  their  meals  are  eaten  in  the  hottest) 
part  of  the  day,  and  ser\'ed  to  them  by  native  servants ;  and  they  lie  on  their 
beds  idle  and  partly  alcepijig  till  sunset  !  *  l^nrefreahing  day-sleep'  is  indeed 
alleged  as  one  of  the  causes  for  the  soldier's  ill-health  in  India — the  soldier^ 
the  type  of  endurance  and  activity,  who  now  becomes  the  type  of  sloth ! 

"  3.  The  Imliiin  social  etiito  of  the  British  soldier  is  not  only  the  reverse  of  i 
the  social  state  of  the  soldier  at  home,  and  of  the  class  from  wliich  he  is  taken, 
but  there  is  a  great  exaggeration  in  the  wrong  direction.     Yet  people  are  sur- 
prised that  Britiah  soldiers  die  in  India,  and  lay  the  whole  blame  on  the  climate. 

"  It  is  natural  to  us  to  seek  a  scape-goat  for  every  neglect,  and  climate  has' 
been  made  to  play  tliis  part  ever  sLuco  we  set  fool  in  India.  »Sir  Charles 
Napier  says,  'That  every  evil  from  wliich  I!riti»h  troops  Imve  suffered  has 
been  laid  at  its  door.*  '  The  eflects  of  man's  iuiprudence  are  attributed  to 
climate' ;  if  a  man  gt^ta  tlrunk,  the  sun  has  given  hiru  a  headache,  and  so  on.' 
In  regard  to  DeUii,  he  says,  *  Every  garden,  if  not  kept  clean,  becomes  a  morass; 
weeds  flourish,  tilth  runs  riot,  and  the  grandest  city  iu  India  has  the  name  of 
being  insalubrious,  although  there  is  nothing  evil  about  it  that  does  not  appear 
to  be  of  num*3  own  creation.* 

"  One  most  importiint  result  of  the  inquiry  of  the  Royal  Commission  has 
been  to  destroy  this  bugbear.     They  have  reduced  *  clijnate*  to  its  proper 
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limGiiflions  ami  inlluence,  Aud  thoy  liave  aliown  tlmt,  jnat  as  hot  moiRt  weathor 
at  home  calls  itcople  to  accoimt  for  sanitary  iieylects  and  acta  of  inttmperanto, 
so  (lot«  tlie  climate  of  Intlia  call  to  account  the  some  people  there.  There  is 
not  a  shadow  of  proof  that  India  wafl  created  to  be  the,  gravp  of  the  ItritiHh 
race.  l*ho  evidence,  ou  the  contrary,  is  rather  in  the  other  direction,  and 
shows  that  all  that  the  climate  re(|uirc8  is,  that  men  shall  adapt  their  social 
habits  and  customs  to  it ;  as,  indeed,  they  must  do  to  the  requirements  of 
every  other  climate  under  heaven. 

**  This  ncceasity  includes  all  the  recommendations  made  by  the  Royal  Com- 
mission for  improving  the  health,  and  reducing  to  one-sixth  the  death-rate  of 
the  British  Army  in  India.  They  all  amount  to  this :  Ton  have  in  India 
such  and  such  a  climate  ;  if  you  wish  to  keep  your  health  in  it : — 

"  Be  moderate  in  eating  and  drinking;  eat  very  little  animal  food;  let  your 
diet  be  chiefly  farinacet^us  and  vegetable. 

**  Spirits  are  a  poison,  to  be  uschI  only  (like  other  poisons)  for  any  good 
purpose,  under  medical  atlvice,  Vhq  beer  or  light  Tvinc,  but  nparingly.  Drink 
i.'oflee  or  tea.  Clothe  yourself  lightly  to  suit  the  chmate,  wearing  tliin  flannel 
lUwsys  next  the  skin.  Take  plenty  of  exercise,  and  use  prudence  and  common 
sense  as  to  the  times  of  it. 

"  So  far  for  personal  habits.  But  a  man  cannot  drain  nnd  stwer  his  own 
city,  nor  lay  a  water  supply  on  to  his  own  station,  nor  build  his  own  barrackfs 
What  follows  jicrtains  to  Government : — 

"  Let  it  bo  the  first  care  to  have  a  plentifid  supply  of  pure  water  laid  ou 
for  evtiry  purpose ;  drain  all  dwellings  ;  have  no  coas-pita ;  attend  rigidly  to 
cleansing,  not  only  to  surface-cleansing. 

"  Never  build  in  a  wet  hollow  nor  on  a  eludg)'  river-bank,  which  would  be 
avoide<l  by  sensible  people  even  at  home.  Never  crowd  large  numbers  into 
the  same  room  ;  build  separate  barrack  rooms,  instead  of  large  barracks  ;  place 
these  so  that  the  air  plays  Ircely  round  them ;  raise  them  above  the  ground 
with  a  current  of  air  beneath. 

•*  \)o  these  tilings,  and  tlie  climate  may  be  left  to  take  care  of  iteelf. 

**  But,  if  we  would  make  India  about  as  healthy  os  England,  only  some- 
what hotter,  let  us  have  improved  agriculture  and  agricultural  drainage. 

*'  If  all  these  improvements  were  carrie*!  out,  the  normal  death-rate  of  the  Brit- 
ifth  soldier  would  be,  not  69  per  1000,  but  10  per  1000,  siiy  the  Commissioners. 

"  But  it  U  not  for  the  soldier  alone  we  speak,  llie  report  has  a  much 
deeper  mpaning  and  intent  than  this  : — it  aims  at  nothing  less  than  to  bring 
the  appliances  of  a  higher  civilisation  to  the  natives  of  India.  Such  revelations 
are  made,  especially  in  the  r<»port8  from  the  stations,  with  regard  to  the  sanitarj' 
condition  of  these,  as  to  be  almost  incredible.  Every^vhero  the  people  are 
suffering  from  epidemic  diseases :  fevers,  dysenteries,  cholera — constant  epide- 
raicB  we  may  call  them,  and  constant  high  death-rates  (how  high  can  never  be 
known,  because  there  is  no  registration). 

"  llie  plague  and  pestilence  is  the  ordinary  state  of  things.  Tho  extra- 
onlinary  is  when  these  sweep  over  large  tracts,  gathering  strength  in  their 
course,  to  pass  over  gigantic  mountain  ranges,  and  to  spread  their  ravages  ovor 
Western  Asia  and  Europe.     And  all  this  might  l)e  saved  ! 

*'  We  know  the  causes  of  epidemic  outbreaks  here.  Take  the  worst  condi- 
tion of  the  wornt  and  most  neglected  town  district  at  home;  and  this  is,  to 
say  the  least  of  it,  much  better  than  the  normal  condition  of  nearly  the  whole 
surface  of  every  city  and  town  in  Imlia, 

**  Not  one  city  or  to\^^l  is  ilrained ;  domestic  filth  round  the  peojilr's  hou?t'fi 
irt  beyond  description;  water  supplj'  is  from  wells,  or  tanks,  in  groimd  satu- 
rated with  filth  ;  no  domestic  conveniences ;  everv  spare  plot  of  ground  is 
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therefore  in  a  contlition  ili-fying  us  to  mention  it  further ;  rains  of  the  rainy 
Beason  wash  llie  iilth  of  the  piwt  di-y  »caaon  into  tlie  wella  and  tanks,  'fbe 
air  in,  and  for  sonio  ditjtiufo  roumU  uiitive  towns  is  as  foid  as  eew^rair.  [At 
Miulras  a  wall  has  actually  l>ccn  built  to  keop  tliis  from  the  British  town,] 
No  Banitary  adnuniMtration  ;  no  sanitarj'  jwlice, 

*'  Here  then  we  have,  upon  a  gigantic  Bcale,  the  very  conditions  wliich  in 
variably  precede  epidemics  at  home,  lutlia  is  the  focus  of  epidemic*.  IIa*I 
India  nut  I>eeQ  such,  oliolera  might  never  have  been.  Even  now,  the  Sun- 
durbuudsj  whore  every  sanitary  evil  is  to  bo  found  in  its  porfwti<'>n,  are  nurs- 
ing a  form  of  plague  increasing  yearly  in  intensity-,  covering  a  Lu-ger  and  larger 
area,  and  drawing  slowly  round  the  capital  of  India  itself! 

*'  Are  we  to  learn  our  Icjison  in  time  ? 

"  Some  say,  What  liave  we  to  do  with  the  imtivea  or  their  habitat 

"Others  fiiid  an  excuse  for  doing  nothing  in  the  questions  arising  out  of 
caste.     But  caste  has  not  int<!rfi?red  with  luilways. 

*'  The  people  of  themselvea  Imve  no  power  to  prevent  or  remove  these  evilB, 
which  now  stand  as  an  impassable  barrier  agaitirft  all  progress.  Government 
is  everything  m  India. 

*'  The  time  boa  gone  past  when  India  was  conaiderod  a  mere  appanof^e  of 
British  commerce.  In  holding  India,  we  must  bo  able  to  show  the  raotal 
right  of"  out'  tuuiu'e.  Much  is  being  dune,  no  doubt,  to  improve  the  comitry — 
by  miUvays,  canals,  and  means  of  communifAliou  ;  to  improve  the  people^ 
by  education,  includiug  undur  this  wonl,  European  literfiture  and  science. 

"  But  what  at  home  can  Ixi  done  in  education,  il'  we  neglect  physical  Inws  t 
How  diftti  education  progress  here,  without  means  of  cleaidiuess,  of  decency, 
or  health?  The  school  lei^soiis  of  a  month  are  eapiKul  in  an  hour.  If  the 
people  are  left  a  prey  tn  epidemics  and  U^  immoml  fluencies  in  their  homea^  it 
is  not  much  gfjod  sending  them  to  schoob  ^Vhere  should  wo  be  now  with  all 
our  schottls,  if  London  were  like  CalcuLta,  Mailras^  or  Bombay,  the  tluiH)  seats 
of  Government  in  India? 

"The  next  great  work,  then,  is  sanitary  reform  in  India. 

**  There  is  not  a  town  which  does  not  want  water  supply,  draining,  paving, 
and  cleansing. 

**  Healthy  plans  for  armngiiig  atid  couBtnicting  buildings. 

*'  Together  with  agricultimU  draiJia^o  and  unproved  cultivation  all  rotuid, 

*'  These  tilings  the  people  cannot  do  for  themsolvea.  But  the  India  Govern- 
ment can  do  them.  •  •  *  *  ♦  * 

"The  work  is  urgent.  Ever}-  day  tt  is  loft  undone  adtls  its  quota  of  inefiR- 
cienuy  U*  the  British  army,  and  its  thousands  of  duatlia  to  the  native  popula- 
tion. Pangcr  Ls  common  to  European  and  to  native.  Many  of  llio  best  men 
this  country  over  had  have  fallen  victims  to  the  same  causes  of  disease  wliich 
have  decimated  the  pijjiulatiou  of  liindiuitan.  And  so  it  will  be  till  the  India 
Government  has  fullilled  its  vast  reRjtonsibility  towanls  those  great  mnlti- 
ludes  who  are  no  longer  stningers  and  foreigners,  but  a»  much  the  subjects  of 
our  beloved  Queen  as  any  one  of  us."     (Pago  5,  et  geq. ) 


Tiiere  are  one  or  two  points,  connected  with  the  habits  of  tlio  soldier,  which 
must  Ix^  a  little  more  discussed.  With  regard  eai>ecially  to  diet  two  points 
must  be  considerwl : — 

1.  What  amount  of  food  should  l>e  taken?  In  India,  as  in  all  parts  of  the 
world,  food  ia  taken  in  proportion  to  the  meclianical  work  done  by  the  body, 
and  to  the  e(juiv:Uent  of  meclianical  force,  viz.,  animal  lieat. 

High  temf>eruture,  as  lessening  the  loss  of  the  boily  iK-at,  miwt,  pro  iantv^ 
lessen  the  nee<l  of  food  to  supjtly  tlie  temperature ;  and  it  lias  been  supposed 
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tliat  Lhu  dk't  of  men  in  cold  countries  (arctic  regions)  and  in  hot,  contrasted 
nMiiiiikiibly  in  rcapoct  of  the  amount  of  carbonifepous  food  taken  by  each. 
l:iut  althuugh  it  18  certain  that  Lu^a'  quantities  of  meat  and  fat  are  taken  by 
niuti  Uving  in  or  arriving  in  cold  coiintrie**,  it  is  now  kno\m  that  tlie  natives 
of  some  of  the  liotteat  parts  of  the  world  take  immcnfio  quantities  of  botli  fats 
and  starches.  In  fact,  both  these  substances  perha|»s,  certaiuly  fats,  are  taken 
to  supply  mechanical  force  dii'cctly,  as  well  08  animal  hcnt.  It  is  not,  in  tact, 
yet  kjiovvn  wliat  amount  of  lessening  of  food,  or  what  kind  of  lessening,  the 
increased  heat  of  the  tropics  demands,  or  whether  any  id  demanded,  for  exact 
experiments  are  wanting.  Our  best  guide  at  prtisent  for  the  quantity  of  ftxxl 
to  be  taken  in  the  tropics,  is  to  apportion  it  to  the  amount  of  mochauiial  work 
dune,  as  in  temperate  climates.  In  India,  as  elsewhere,  it  must  be  in  balance 
with  exercise.  The  points  then  to  be  considered  are  the  amounts  of  daily 
fooil  and  uf  daily  exercise,  and  by  means  of  the  tables  (p.  139,  t^t  *vy.)  for- 
merly givLU,  anil  by  knowing  the  hal)its  of  the  men,  little  difticuHy  will  bo 
founii  in  *]etermining  the  proper  ration  quantity  of  food  "with  accuracy. 

Admitting  that  at  present  we  are  not  in  a  position  to  say  whether  the  rela- 
tive proportions  of  the  four  great  dietetic  classes  should  be  altered  in  India, 
from  the  standard  proved  to  be  the  best  for  temperate  climates,  wo  can  yet 
ftfHnn  tliat  our  present  knowledge  would  seem  to  show  that  the  amounts  of 
these  substances  shoiUd  not  necessarily  be  altered. 

The  Indian  regulation  ration  is  as  follows : — 
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Dai/i/  Ration  in  Jndia^  in  nyyst  Stutvms^ 

in  ounces  and  tenths  of  ounces. 

Nuua  of  Article. 

Daily 

QuMitity. 

Nutjitive  Value.                              | 

WaUr. 

NilTog. 
Subst. 

FatL 

StarcLefl. 

SalU. 

Bi^ad,     . 

Meat,      .         .      i 

Vcgetables,*taken  1 
as  Carrots,       J 

Rice,       . 

Sugar,     . 

Salt,       . 

Cofibe  (or  in  part  1 
black  tea),       | 

IG 

lG,l.js8  3-2 

for  bone, 

-12-8 

16 

4 

2-5 

1 

1-76 

6-4 

13-6 

•4 

•075 

1-28 
1-92 

•96 
•20 

•24 
107 

•04 
•03 

7-8 

•93 

3-33 
2-41 

•2 
•2 

•11 

•02 
•012 
1 

Total,  excloaive  of  ) 
Coflee,                 / 

62-3 

30-075 

4-3G 

1-38 

14-47 

1-542 

Tt 

italSoUds,  21-75 

2t 

L 


Mutton  is  issued  once  a-week  ;  beef  six  times.  Instead  of  rice,  the  soldier 
may,  if  he  pleases,  receive  Hour.  Breakfast  is  at  8^30  ;  dinner  at  2*30 ;  and 
tea  after  evening  parade. 

If  this  diet  be  compared  with  the  home  ratio  (page  152),  it  is  found  to  bo 
slightly  more  nitrogenous  and  less  rich  in  starches.     The  difference  is  not 

•  Th«  w^rtftWw  are  of  dtlTereiit  klndi  :  yiiua,  »w«l  iwtatoea,  puiupkUui,  &c  If  yiinii  aw 
UM-il.  ihc  amount  is  tcreaU;r  than  in  the  t4?xt. 

t  III  cAlrulAtinfc  oat  Ihuse  cliets,  tbere  ia  a  little  a]>i*arent  loai  f^om  not  carrying  on  all  th« 
ploceA  of  deciniaLB. 
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considerable,  however.     Is  it  too  much  for  India  I     This  will  depend  entiivly 

on  thij  ftiuount  of  exercise  ;  no  liouljt  lor  a  perfectly  idle  man  it  would  be  loo 
miicji,  but  not  if  the  amount  of  exercise  is  that  of  the  home  standtird.  lu 
fact,  it  is  belioted  to  be  in  reality  insufficient  in  quantity  and  in  quality,  from 
tlio  fact  tlmt  pood  meat,  and  even  in  some  pari/S  good  bread,  is  not  roudily  pro- 
curable in  India.  Vegetables  also  are  deficient  in  many  stations  al  certain 
times  of  the  year.*  It  ai)pear9,  however,  that  the  soldier  almost  always  buys 
additional  food,  and  ho  may  cat  much  more  than  is  stated  above.  As&lrcedy 
said  (p.  4G1),  Dr  Macnamara  found  the  troops  in  bengal  taking  no  less  than 
76  ounces  of  food  {i.e.y  water  containing  foo<l),  while  the  re;^ulation  ration  is 
only  52  ounces,  so  tlmt  these  men  were  largely  over-feeding.  And  Dr  l)emp- 
ster  (Indian  Sunitury  Report — Evidence)  states  that  the  majority  of  the  re- 
cruits fpuii  Scotland  and  England  eat  in  the  hot  weather  in  India  much  matv 
animal  food  tlian  in  the  coldest  seasons  in  their  native  countries.t 

It  would  therefore  seem  tlmt  illness  may  arise  in  India  from  excees  of 
foo<l,  but  it  is  not  thii  re^rtilation  ration  wliich  produces  it,  but  the  ailditional 
puivliased  food,  or  the  extreme  idleness  of  the  men,  in  which  case  evou  iiie 
rcguhition  ration  is  too  muck  The  only  remedy  is  instruction  of  the  men  in 
what  is  good  for  them,  atid  no  men  are  so  stupid  as  not  to  jwrceive  TvUat  i» 
best  for  tlieirown  eomfcrt  and  happiness  when  it  is  once  pointed  out  to  them. 

In  addition,  the  soldifr  in  India  had  till  very  lately  the  spirit  ration  (now 
lessened  to  one-half),  which  lias  the  elTcct  of  lussenijig  the  power  of  approprui- 
tion  of  food,  thouyh  not  always  the  appetite,  and  thus  indirectly  nmy  caoao 
over- feeding. 

The  amount  of  fat  in  the  regulation  ration  is,  as  at  homo,  too  small ;  but 
the  soldier  laiya  butter  and  other  milk,  and  takea  more  oily  food. 

2.  Admitting  (till  better  observations  are  made)  that  men  in  the  tropdca, 
undergoing  as  much  exertion  as  at  home,  will  demand  as  much  food,  and  in 
the  same  proportions,  as  far  as  the  four  classes  of  aliment  are  concerned  (and 
it  seems  to  me  all  physiological  evidence  shows  thai  tliis  must  bo  the  casc^  and 
that  not  external  terapopature,  per  ^,  but  nieclianiciU  work,  is  the  chief  mea- 
sure of  food),  the  next  question  is,  whetlier  the  dil!"ereut  articles  of  the  diet 
should  be  altered  ;  wliether,  for  example,  the  same  amount  of  nitrogen  being 
given,  it  shoulil  bo  contained  in  vegetable  or  aniuud  t'oodi 

It  lias  beeu  stated  by  sevend  of  the  best  obsen'era  in  the  tropics  that  thoeo 
who  ent  largely  of  animal  food  are  loss  healthy  tlian  those  who  take  more 
vegetable  food ;  and  Friedel,  in  hia  work  on  China,  has  lately  again  dirw:ted 
attention  to  the  factj  that  the  amount  of  digestive  and  hepatic  disease  is  much 
greater  among  the  English  tlum  among  any  other  Euinpean  settlers  in  China. 
But  wliether  this  is  owing  to  excessive  animal  foody  or  excess  generally  in  all 
food,  and  to  t<:)0  much  wine,  beer,  and  spirits,  is  not  certain.  The  diet  is  pro- 
bably too  rich  as  a  whole. 

Supposing  meat  is  taken  in  proi>er  but  not  excessive  quantity  with  farina- 
ceous food,  as  at  home,  is  it  less  liealthy  than  a  quantity  of  vegetable  food 
containing  an  equivalent  amomit  of  nitrogen  1  (Ju  this  point  it  seenus  to 
that  strict  scientific  evidence  lias  not  been  produced.  With  regard  to 
of  animal  food  there  is  no  doubt ;  but  animal  food  in  moderation  has  not,  I 
think,  beeu  shown  to  be  more  active  in  causing  liver  complaints  in  India  than 
at  home. 


•  Memunuiilum  on  Kntloai  of  Trooiw,  by  DrC.  A.  Gonlon,  C.B.,  (Sjnitnry  ComnuBtioiwrfor 

t  Colonel  S>'kps  lon^  a^  dii«et«d  particular  attention  tn  this  jwiint^  sUtin;^  with  perfect  truth 
that  tlie  anidicr  in  IndiA  is  orer-ttimntated  by  Tooil  au*l  drink,  luid  uudcr-Btiiualated  by  bodily 
nnil  mpntnl  excrtiBe. 

t  Alre&fly  noticed u  regards  India  nn'1  the  ManritinN. 


Consideriugr  indeed,  how  important  it  is,  when  the  diKestive  organs  hare 
beeu  Accustomed  to  one  sort  of  diet,  not  to  snddenly  and  completely  change 
it,  it  seems  to  me  very  doubtful  whether  it  would  be  desirable  for  the  Kuro- 
peau  arriving  in  Inilia  at  once  to  give  up  all  previous  habits,  and  to  couuuenoe 
an  entirely  diU'ereut  kind  of  diet. 

It  is  ]>oa8ible,  however,  that  the  meat  standard  of  England  might  be  some- 
what reduced,  and  the  bread,  flour,  and  leguminosue  increased.  This  is  not 
the  ojiijiiou,  however,  of  some  of  tliose  who  liiivo  lately  paid  particular  atten- 
tion to  Indian  rations  (Dr  C.  A.  Gordon  and  Dr  Inglu*),  and  who  belieA'O 
that  the  amount  of  meat  is  even  too  email.  Still  the  i>oint  is  worthy  of  a 
careful  trial,  so  that  the  question  might  be  prf»r»erly  settled  b^'  the  sole  test  of 
these  matters,  a  sutHclcnt  experience.  A  certain  number  of  men  (one  or  two 
companies  in  a  regiment)  might  bo  selected  for  these  triab,  and  the  state  of 
health  carefully  noted. 

It  has  often  beeu  said  that  EuropeauB  in  India  should  imitate  the  natives 
in  their  food,  but  this  o])inion  is  hosed  (it  seems  to  me)  on  a  misconcep- 
tion. The  use  of  ages  has  accustomed  the  Ilindu  to  the  custom  of  taking 
liii^ge  tjuantities  of  rice,  with  pulfloa  or  com  ;  put  an  European  on  this  diet, 
and  he  could  not  at  first  digest  it ;  the  very  buli  would  be  too  much  for  him. 
The  Iliudu«  with  tliis  diet,  is  obliged  to  take  large  quantities  of  condiments 
(peppers,  &v.)  Tha  European  who  did  the  same  would  produce  acute  gastric 
catarrh  and  hepatic  congestion  in  a  very  short  time  ;  in  fact,  as  already  state*! 
(p.  460),  one  great  fault  of  the  diet  of  Europeans  arrivmg  in  India  is  U)0  great 
use  of  tJiis  part  of  the  native  diet. 

Two  jKiinta  about  the  diet  of  India  seem  quite  clear.  One  is,  that  spirits  are 
most  htirtful,  and  that  even  wine  and  beer  must  be  taken  in  great  moderation. 
Of  the  two  beverages,  light  wines  (clarets),  which  are  now  happily  coming 
into  use  in  India  for  the  otlicers,  are  the  best.  For  the  men  good  beer  should 
be  provided,  but  it  is  important  to  teach  tlie  men  moderation.  The  allowance 
per  moD  per  diem  should  never  be  more  than  a  quail,  and  men  would  fiml 
thomselvce  healthier  ^^nth  a  single  pint  per  day.  But  it  would  seem  probable 
tliat,  especially  in  the  hot  st-ations  and  seasons,  entire  abstinence  should'  be 
the  rule,  and  that  infusions  of  tea  and  coffee  are  the  best  beyerages.t 

The  other  point  is,  that  in  the  tropics  there  is  perliaps  even  a  greater  ten- 
dency to  scurvy  than  at  home ;  the  use  of  fruits,  then,  is  of  great  importance, 
and  whenever  practicable,  the  growth  of  fndt  trees  shoiUd  be  encoxiraged  in 
the  neighbuurhood  of  stations.  In  some  stations  (Moolton)  lime  juice  has 
been  issued  M'ith  the  greatest  benelit  wheu  vegetables  wore  scarce.^ 

8ir  Hugh  Kose  lias  lately  issued  some  good  onlers  with  reganl  to  cooking, 
which  will  have  the  effect  of  improving  considembly  the  preparation  and  the 
variety  of  food. 

lUrrc'me  m  the  Tropics. — Tlie  amount  of  exercise  shoidd  not  be  less  than 
at  home  ;  it  must  necessarily  be  taken  at  difl'erent  hours,  early  morning  and 
evening,  in  certain  porta  of  India ;  but  when  the  time  comes  that  tlie  major 
part  of  the  troops  are  quartered  on  the  hills,  exercise  will  be  able  to  be  taken 
as  at  home.     And  tliis,  in  fact,  is  one  reason  for  hill  stations. 

The  hours  during  the  extreme  heat  of  the  %\xt\  will  be  always  avoideil  on 
the  plains  of  India,  though  it  is  probable  that  idleness  and  inertia  have  done 
much  more  harm  than  a  little  oxposoro  to  the  sun  would  have  done. 

•  Op,  tit.  nnil  Army  MwiicAl  Reixirt,  vol.  v.  p.  380. 

t*  The  drinks  whicri  the  private  «ulilicr  often  buys  iti  l)i«  liazitari  iti  India  arp  of  the  wont 
iI«arription ;  amclt  mixed  with  cayenne  and  other  pungent  vabdtauces,  nr  fermentug  toddy 
inU«o  with  peppers  and  lurcottn,  or  dm^^ed  beer,  are  common  drinki.  It  would  be  c««t  tu 
]iut  a  Ktop  t4}  tliu  by  IpgiKlAtive  enactment. 

t  Vr  C.  A.  Oordon— Meinonuidura  on  Raiioni,  1865,  p.  11. 
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Health  of  the  Troape. 

l*ho  chief  fitatLstics  of  iho  furccs  iii  India  are  contained  in — 

1.  NumerouB  scattered  papers  in  the  various  Indian  medical  periodicals  for 
the  last  thirty  ywirs,  referring  chiefly  to  the  health  of  one  presidency  or  of 
regiments  or  forces  occupying  biuuU  districts. 

2.  Summariesof  the  whole,  by  Colonel  Sykes  (for  twenty  yeara  ending  18-47, 
"Statistical  Joximal,"  vol.  x.),  Sir  liauold  Martin  ("Influence  of  Tropical 
Climatoa,"  2d  edition),  Mr  Ewart  ('*  Vital  Statistics  of  European  and  XadTd 
Amiies,"  1809),  Drs  Waring  and  Norman Chevers  ("Indian  Annals,"  185^ 
1U62) ;  and  as  far  as  officers  and  civilians  are  concerned,  by  Colonel  Hender- 
son "  AHiatic  liesearchos,"  vol.  xx.),  and  Mr  Hngli  Marpherson. 

3.  Otticial  documents,  the  inu^t  important  uf  wluch  are  contained  in  tho 
Indian  Sanitary  Report,  and  in  tho  yeariy  Army  Medical  ivcports  sinco  186^ 
These  lost  statistics,  however,  refer  only  to  Queen's  troops,  until  1863w 

Losn  of  Strength  of  Europeans, 

1.  liy  Death, — From  all  these  statistics  it  apjxiars  that  the  three  preeidf 
dilfiT  ill  the  amount  of  mortality.  Bengal  is  the  most  uxdiealtliy  preside 
and  Madras  the  least  so. 


Mortality 

per  1000  of  Europeans. 

AuTHoaiTiEa. 

Bengal. 

Bombay. 

Madras. 

Sylces  (20  years  ending  > 
1847),       .         .         .f 

73-8 

50-7 

38-46 

Ewart  (42  years  for  Ben] 
gal,    50   Bombay,    30  > 
Madras),    ,         .         .J 

G9-4 

55-2 

38-8 

€hever8  (1845-1854),     . 

63-38 

60-2 

09  2 

Sanitar}' Commission, (50 ) 

■  years,    ending     185tt,  - 
Company's  Troops),    . ) 

74-1 

66 

63-5 

Queen's     Troops     alone  ) 
(Balfour.  1838-1850),  / 

76-2 

60-2 

41-5 

Queen's     Truope      alone  » 
(TuUoch,  1817-1856),  / 

79-2 

6M 

62-9 

Queen's     Troops     alone  > 
(JMfour,  1860),         ,  J 

39-37 

31-70 

22-63 

Queen's     Troops     alone 
(Btdlbur,  1861),          .  / 

45-57 

24*73 

1583 

Queen's     Troops    alone  > 
(Balfour,  1862), 

27-55 

24-6 

20-83 

All      Troops     (Balfour,  1 
1863),       . 

26-26 

16-U 

22-11 

These  numbois  are  tolcmhly  accoitlant — 

All  India. 
Per  1000  ot  Strength. 
Sir  Alexander  Tulloch  (Quoen'a  Troops,  1817-1855),  .     70 

Sanitary  Commission  (Company's  Troops,  1800-1856),       .     69 
(        „  „         1847-1858).       .     51-2 
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Tlio  mortality  of  tlie  Compaiiy'a  Tmops,  disttibutod  nccoriling  to  agee,  ia  oa 
follows  (JSaniUiry  Coinmiasioiier'a  Iteport,  p.  539)  : — 


10—20, 
20—25, 
25—30, 
30—35, 
35—40, 
40—45, 
45—60, 
80—55, 
65  and  upwards, 


Company's  Troopa, 

1847-1856. 
Per  lOCM)  of  Stnugth. 

27-3 

56-5 

49 

50 

50 

68*31 

54-2 

60 

46-4 


Queeii'ii  Tn>upa> 
1861. 

6-99 
14  02 
18-92 
34-96 
39-32 


38-48 


The  mortidity  auguients,  therefore,  greatly  with  ago  and  aervic©,  in  a  ratio 
much  quicker  than  on  home  service. 

Efffci  of  Residence  in  hull^i, — From  the  Sanitary  CommisaionerB*  numhere 
it  is  concluded  that  the  mortality  ia  highest  in  the  first  year  of  residence,  then 
slightly  declines,  and  becomes  sensibly  less  in  the  fifth  year ;  frcau  that  time 
it  rises  slowly  again.  Entry  into  India  in  early  life  appears  to  give  some 
adviintage. 

During  the  periods  referred  to  in  the  preceding  tables,  the  mortality  has 
greatly  varied.  In  Hengal  the;  deaths  were  highest  in  the  quinquennial  jMiriod, 
1812-1816,  viz.,  90-5  per  1000,  and  lowest  in  1832-36,  viz.,  51-6  i^or  1000. 
In  1852,  among  the  Company  s  Europeans,  the  deaths  were  only  41  "1  per 
1000  J  in  1829  they  were  43*4  per  1000. 

In  Bombay  the  greatest  mortality  was  in  the  years  1819-1823,  viz.,  80  jxjr 
1000,  and  least  in  1849-1853,  viz.,  286  per  1000.  In  one  year,  1855-66, 
there  were  oidy  10  deaths  per  1000  of  strength.  The  decrease  has  been  sup- 
]>08ed  to  be  owing  to  better  treatment,  and  uot  to  improved  sanitary  conditions. 

Hie  mnrtAlity  just  enumerated  is  the  gross  loss,  incluiling  the  deaths  in  war, 
by  violence,  suicides,  &c.  The  effects  of  war  are  not  easily  distinguishable, 
OS  the  consequences  of  on  unhealthy  campaign  show  themselves  for  s<imc  time 
afterwards.  The  present  mortality  in  times  of  profound  peace,  and  when  the 
force  ia  not  under  peculiarly  unfavourable  conditions,  is  probably  represented 
pretty  closely  by  the  mean  mortality  in  1800-61-62-63,  viz. : — 


Present  Murtality  jicr  1000  of  Strength. 


Bengal. 
34-69 


Bom  hay, 

24-29 


Mailru. 
20-35 


Tlie  greater  mortality  in  Bengal  has  been  usually  ascribed  to  tlic  greater 
prevalence  of  malaria,  and  to  the  cfTects  of  more  frei^nent  wars.  On  tho 
whole,  more  frequent  outbreaks  of  fever  and  cholera  have  probably  been  chief 
causes. 

Of  late  years  the  mortality  in  all  India  has  lessened,  while  tho  admissions 
Itave  ntmained  the  some.     It  is  probable  that  this  ia  owing  to  several  causes  : — 

(a.)  iSetter  treatment,  viz.,  especially  a  larger  use  of  quinine  in  fevers  and 
ipecacuanha  in  dysentery',  and  a  lewenod  use  of  the  terrible  plan  of  giving 
mexeury  lai>;ely  in  hepatic  and  dysenteric  afl'ections. 

{b.)  Earlier  invalitUng,  and  the  effect  of  hill  sanitaria,  though  tho  full  use 
of  these  has  uot  yet  Iteett  bruught  out 

Tho  mortality  uot  only  dilfers  in  the  three  presidencies,  but  in  diiforeut 
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«Uiiym»  in  the  same  presidency,  and  in  different  yean  in  the  aune  cutioo. 
Th'm  iM  fjartly  owing  to  occasional  outbreaks  of  choloa. 

At  mm*:  stations  the  mortality  has  been  occasionally  lower  than  at  home ; 
in  othf^rs  tnore  tlian  twenty  times  as  mack  Thns^  to  take  a  &w  stationff  in 
the  Jicrigal  Presi^lcncy  in  1861  : — * 

Mortality  per  1000  of  StrengtK 

J^ugsljai  (Himalaya  hill  station),    ....  6'35 

liawtil  Hndee  (Punjab), 8-18 

IJmrit^ir 124-05 

Mean  Meer  (Punjab),  cholera,       ....  352'75 

Thttmi  astonishing  differences  are  the  measure  of  the  sanitary  work  which 
has  to  )>fi  done. 

iCaiiald  Martin  gives  a  table  with  the  admissions  and  deaths  in  the  chief 
Plurrfjiean  stations  during  the  years  1838-56,  which  will  be  naefid  as  showing 
tlie  usual  mortality  at  that  time.  The  numbers  at  the  stations  with  only 
two  or  three  years'  returns  must  be  held  to  be  doubtfoL 


A  h$tract  Hhowiruf  ilie  Stektiess  and  Mortality  of  the  Troops  of  the  Line  at  the 
undfir-rncntioned  stations  of  the  Indian  PresidencieSj  as  nearly  as  can  he 
OHcerlainnd  from  the  AnnucU  Sanitary  Reports  forwarded  to  the  War 
OJkefrom  1838  to  1856  inclusive. 


Period  of 
Observation. 

BatioperlOOOor 

^                Rtatioyr 

(TX  Al  lU  Ji  n. 

Yean. 

Admissions. 

Deatlis. 

Bemoax. 

Fort  William,    . 

7 

1652 

58-08 

Chinsurah, 

2 

2601 

69-96 

Diniipore, 

13 

1847 

83-73 

Ghazeepore, 

5 

1878 

91-94 

Cawnporo, 

10 

2278 

88-90 

Agra, 

8 

2365 

60-71 

Meerut,     . 

14 

1690 

44-03 

Kumaul,  , 

5 

2344 

78-04 

Ilozorccbaugh,   . 

2 

1622 

3415 

Allahabad, 

2 

2479 

11514 

Loodianah, 

2 

2259 

12710 

Umballah, 

10 

1497 

61-71 

Kussowlie, 

7 

1222 

49-01 

Forozeporo, 

5 

1759 

55-12 

JuUundur, 

5 

1727 

37-44 

Lahore,     . 

7 

2848 

90-40 

liawul  Pindco,  . 

4 

1868 

43-46 

J*«flhawur, 

5 

3225 

71-86 

Wuzeerabad,      . 

4 

1660 

59-22 

Dugshai,  , 

3 

1423 

26-36 

Subathoo, 

3 

1630 

31-02 

•  Balfoiir— Army  Medical  Report  for  1861,  p.  112. 
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bstraei  showing  Sickness  and  Mortalitij  of  the  TitXfpSj  tfc— continued. 


Pori^^wl  of 
ObMrvation. 

Ratio  per  1000  of 

Stations. 

YoftTB. 

AdmiMiona. 

Deatlis. 

^J^p^/^f^, 

Fort  George, 

16 

1754 

28-93 

Cannanore, 

17 

1611 

31-65 

Triclui»opoly, 

11 

11M3 

3107 

Secuiidcrabad, 

8 

171G 

56-78 

Bangalore, 

17 

U02 

24-39 

Kam_ptee, 

7 

2068 

47-72 

'IVniisserim  Proviucea, 

9 

1770 

3300 

Bellary,     .         ,         .         . 

7 

193D 

48-60 

Bombay. 

Cokbah  and  Bombay, 

7 

2165 

60-73 

Poonah,    .... 

13 

2089 

33  01 

liclgaum,  . 

10 

1G44 

41-27 

r)ee8a, 

7 

1641 

33-45 

Kirkee,     . 

U 

\SSG 

25-63 

Kuiraclice, 

12 

1907 

4714 

Alimednugger, 

3 

2306 

5719 

Hyderabad, 

4 

2495 

42-43 

Aden,        -         .     '    . 

8 

1239 

43-64 

Compv^Uian  of  the  Force  infinencing  Mortality. 

The  mortality  among  officers  is  always  le«s  than  among  men. 

In  the  years  1814-33,  the  yearly  mortality  of  officers  of  the  East  India  Com- 
jmny's  armies  vras  38  per  1000  ;  in  these  twenty  years,  3194  deaths  occurred  out 
of  4219  officere.  The  yearly  mortality  among  the  officers  of  the  royal  army 
serving  in  India  during  the  same  period  waa  34  per  1000,  or  742  deatlis  out  of 
1079  officers.  In  all,  3936  officers  died,  whereas  in  England  the  deaths  of  the 
same  class  would  have  been  1060.  There  was,  therefore,  in  twenty  years,  an 
excess  of  2876  deaths,  of  wliich  122  only  occurred  in  action  or  from  wounds." 
Macphersou  deternuned  the  rate  of  deaths  of  officers  in  Bengal  for  eight  years 
(1846-1854).  The  deaths  were  21*2  per  1000  ;  the  ratio  among  the  soldiers 
being  562  per  1000  for  the  game  period. 

No  lati^r  returns  liave  been  n»ade ;  but  it  is  probjibU'  Maopberson's  numbers 
are  not  far  from  the  pre-sent  amount  However  much  the  officer  suffers  in 
comparison  %vith  England,  he  has  less  than  lialf  the  mortality  of  the  men. 
The  causes  of  mortality  of  officers  have  not  yet  been  fully  made  out.  Fevers 
and  dysenteries  hold  the  diief  muk,  but  as  a  class  there  is  much  loss  cholera 
and  dysentery  among  the  officers  than  among  the  men. 

The  murtolity  of  nun-commissioned  officers  is  al^  less  than  tliat  of  the  men, 
and  this  has  sometimes  been  very  marked  in  cholera  epidemics.  The  exact 
amount  is,  however,  not  known. 

Married  men  show  a  leas  mortality   than   single   men,  especially  &om 

*  ladian  Suiitary  Report,  p.  19. 
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Uysenteiy  and  liver  diseofia     It  can  scarcely  bo  doubted  that  this  U  chiully 
owin^^  to  tht^  belter  (vjokhig  of  food  by  their  wives. 

Of  thu  dJtTurciit  tiruiH,  tb^  Lmgiiieern  hihI  urtilloty  arc  the  healthiest;  tbeii 
generally  the  cavalry,  and  lastly  tho  infantry, 

Caitses  of  Mortaliiy  amonr/  Europfans. 

There  aro  four  iliscases,  or  rather  groups  of  diseases,  -which  aro  tho  chidi 
causes  of  mortality,  viz.  : — 

FovtTs,  paroxysmal  and  continued. 

Cholera. 

Bowel  complaints,  especially  dysentery. 

Liver  diseases. 

The  mortality  by  all  ditioases  in  every  huiidryd  doatbs  of  Europeans  eorviiij^ 
iu  the  Presidency  of  Bombay,  between  IbliU  and  iy40,  was  as  follows  : — * 

Dysentery, 28*527 

Fevers, 23-054 

Cholera, 10-320 

Hepatic  diseases, 0-507 

Diarrha-a, 3*914 

Pulmonary  diseases,     .....  6*807 

Other  diseaaes, I8'697 

Lost  in  caIc\ilation, '084 

Total,         ....       100*000 

Tf  wo  lalto  the  returns  of  1860,  18G1,  1862,  and  18G3,  as  representing  uia^ 
pn^^scut  causca  of  mortality  in  hospitals  in  India,  wo  find  them  to  bo  au 
follows : — 

DGaiJispvr  1000  of  Stremjth. 


Beogml. 

Bombny. 

HMhw. 

Dssftunta. 

IMQ. 

•flS 

ISO? 

•r»5 

■23 

•20 

XbHl.  1M2. 

isea. 

•16 

isaa 

ifMn 

■09 

IMS. 

■08 

IStt 

Kruptive  Tuven, . 

■m 

■4.1 

•17 

FaroxYsiiKil  feverSy     . 

2-7« 

1-97 

]-80 

2-18 

2-Ba 

1-92 

2-11 

■97 

V4e 

•5ft 

•M 

-83 

Coutiuuctl  fevers. 

210 

2"2y 

1-47 

1-10 

2-9(» 

-90 

118 

•40 

1*18 

•ttfr 

•64 

i-«r 

Dyaentor/  aud  diArrhina,    . 

6-»2 

fi-28 

a-'i] 

3-64 

4  13 

6-G4 

4  36 

2-11 

2-10 

242!  1*91 

2-3S 

rhiileri,       .... 

VZK 

■23-4« 

8-21 

.3-69 

9-22 

3^9a 

4-63 

•65 

3  87 

2-7 

S-«7 

S-72 

Tubercular  diseawtft 
{phthutui  and  L»iuoptyiiiK), 

2-57 

189 

1-76 

2-16 

3-58 

1.24 

1-01 

1-05 

2^19 

0-74 

1-43 

'1 

PncumaaUif 

■47 

•7a 

•»ii 

•42 

■<) 

-3i 

•33 

•24 

'17 

•28 

It 

4 

Acute  bronchitifl.t      . 

•28 

•34 

•25 

•19 

■87 

•6 

... 

•43 

•19 

•le 

24 

D  i«e«8e8  of  nervong  ay  » tern ,  f 

3-49 

I-7& 

1-63 

^76 

1-66 

1-35 

1-36 

•97 

131 

•84 

2  89 

i-as 

Uv>THititis  t  (ncuU)   and          1 
chronic)  and  ictAjnia,         .  J 

8-76 

2-74 

2-07 

3-20 

2.72 

3-49 

2-69 

2-84 

3-27 

2-70 

279 

3-01 

Violent  and  suicidul  deaths  I 
(not  ex(Kiatiuns)j1-    .        .  f 

•«1 

•so 

1-39 

2-GO 

2-11 

r{i9 

21 

l'4fi 

1-02 

130 

1-fi 

2-61 

Taking  the  average  of  tho  four  years,  and  calculating  the  percentage  of 
each  of  these  causes  of  deaths,  we  find  tho  tahlo  allows  tit  a  glance  tho  im- 
portant differences  in  mortality  in  the  three  presidencies  ;  in  Bengal  and 
Boml.>ay  malarious  fevers   aro  in  greater  excess  than  iu  Madras ;   so  with 


Sir  Ranald  Murtiii  — Trupicnl  Clinintes,  p.  94. 
t  TIk'W  numliTB  are  all  ciuculAtod  from  tbe  rvtiuns  in  th«  Apiwndix  to  I>r  Bnlfour'a  Rcp«5rl, 

"    :li    ■      ' 


Aiid  do  not  imhide  lln 
Uumbay  docs  not 


s  IW  deaths  among  JDvalidn  on  piuwa^e  to  KmmIai 
distiiiKuUli  between  acute  aud  chrome  broncliiti 


And.     tn  1863,  tho  rrtum 
tis,  so  it  has  betn  tiniilt«d. 
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"  continued  fevers,"  wliich  in  all  presidencies  caufie  a  good  deal  of  mortality. 
DysentGiy  is  most  faUd  in  Hoi»^d,  tln^n  in  KtmdMiy,  nml  th<!n  in  ModiaH. 
Cholera  in  llie  same  u^lL•^,  liebig  nearly  f(.*urfoM  im  fatal  in  liengal  as  ^fadraa. 
Diseases  of  thu  nervous  system  arc  also  morn  fatal  in  Hengal. 

With  regnnl  to  tuberoulosi»  (plithisis  an<l  luenioiityBis),  it  would  seem  that 
more  men  die,  in  pro|>ortion  tu  strength,  in  the  ho^pitidis  in  India,  than  iji 
CanadA  (app  page.  55  j)  ;  and  in  respect  of  pneumonia  (wliich  ia  rather  more 
frequent  in  U«?nj<al),  it  would  soom  that,  taking  the  mean  of  the  four  years 
(18(>l-f)3)  in  llerigal,  the  dwiths  from  pneumonia  am  --HiZ  ;  in  HomlMiy  -225 ; 
in  Mndnus  -172  per  1000  of  slnnigth  ;  in  Kngland,  tho  mean  of  live  years 
(1859-03)  ia  537,  and  in  Canada  -831.  It  in  8ingular  how  closely  Bengal 
approaches  to  Enghind  in  this  respect ;  in  Bonihay  and  Madras  the  prevalence 
is  less. 

It  ia  at  once  seen  how  great  a  diminution  of  mortality  there  would  be,  if 
cholera  an<l  dysentery  coidd  be  prevented  ;  and  that  the  pR^vention  is  no  idle 
dream,  must  surely  bo  admitted,  after  wh^t  has  been  said  in  the  chapter  on 
the  Prevention  op  Disease. 

But  there  are  two  heaiiinga  in  the  table  which  seem  to  demand  from 
Indian  oflicers  a  more  thorough  mvcstigation.  What  ore  those  fatal  diseases 
which  apjvmr  as  paroxysmal  and  continued  fevera  ?  The  only  fatal  malarious 
fevers  are  tho  intense  remittents,  from  which  tnmpa  oidy  suHor  in  special 
loijolities ;  during  a  service  of  two  and  a-half  years  in  Burmah,  where 
makrioufl  fever  was  extremely  common,  I  oidy  saw  five  casoa  of  malig- 
nant remittent,  of  wluch  tlin;e  wei-w  fatiiL  As  a  rule,  however  deeply 
malarious  fever  invades  the  constitution,  and  however  obstinately  it  clings  to 
it,  it  is  mt,  in  the  first  imstance,  a  fatal  disease;  M'itness  tlie  slight  mortality 
in  the  must  malarious  country  of  all  our  foreign  posRcssions,  iJfsmcram. 
What,  then,  are  the  forms  of  those  paroxysmal  fevers,  which  every  year  kill 
two  or  three  men  in  everj'  1000?  If  they  are  malignant  remittent,  there 
must  he  great  and  unnecessary  exposure  at  some  points. 

So  also  with  the  return  of  "  continued  fever;"  is  this  also  a  severe  mala- 
rious fever,  or  tyi)hoid  or  relapsing  fever,  Iwth  of  wliich  occur  in  India  ?  A 
complete  analysis  of  the  meaning  of  tlus  heading  would  Ixi  most  important. 

The  mortality  fivm  diseases  of  the  nervous  .system  is  in  jKirt  deiMiinlent  on 
insolatio  and  delirium  ti-emeua,  and  probably  will  be  lessened  in  years  to 
come. 

2.  By  Invaliding, — ^The  numbers  invalided  are  not  known  with  any  ac- 
cunu:y  for  a  long  term  of  years. 

Di«chanjed  per  1000  of  StrengiL 


Ykars. 

CavjUry  and  Infantry. 

Royal  Artillery. 
AU  India. 

Bengal. 

Bom1>ay. 

Hadna. 

1860, 
18GI, 
1862, 
1863, 

7-46 

9-80 

15-32 

18-16 

20-42 
43-65 
34-52 
33-01 

8-27 

9-84 

1988 

14-74 

9-06 
15-01 
18-83 

L 


The  great  causes  of  discharge  are  eye  diseoaos,  pulmonary  diseases,  mental 
diaeoses,  rheumatism,  dysentery,  and  hepatic  disease. 
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Marrtaiity  of  Native  Troops* 

Colonel  Sykes  gives  the  mortality  for  1825-44  us  18  per  1000  of  tirenglli 
for  all  India,  and  for  Bengal,  17*9  ;  Rjmboy,  129  ;  Madras,  2095. 

In  I^Lidras,  from  1842  to  1858,  the  avorage  waa  18  per  1000  (Macphersou), 
of  w}uch  6  per  1000  euch  year  were  iloaths  from  cholera. 

Ewart  gives  the  following  numbers  (p.  36),  per  1000  of  strength — Ben^ 
(1826-1852).  13-9  ;  BomUy  (1803-1854),  15*8;  Madras  (1827-1852),  17*5. 

Taking  sacceaaive  quinqnennial  periods,  there  has  been  a  slight  progrefiBire 
decrease  in  mortality,  but  this  ia  loas  marked  than  in  Europeans. 

The  excess  of  mortality  is  chiefly  due  to  cholera,  dj'senteiy,  and  ferer. 

Loss  of  Sercics  of  Europeans  (Qtteeti*s  Troops). 
Admissions  p^r  1000  of  Stm^ru/fh, 


Bengal. 

Bombay. 

Madniv 

AdmissionB,     1838 

-1856, 

2047 

2117 

1741 

1860, 

2023 

1933 

1487 

ft 

1861, 

1954 

1750 

1254 

1) 

1863, 

1759 

1591 

1255 

Mean  daily  sick, 

1860, 

74-89 

66-21 

62-97 

tf                 ti 

1861, 

80-27 

73-02 

57-64 

t»                 >} 

1863, 

... 

69-5 

61-77 

(1               n 

1863, 

01-89 

6416 

63-62 

Mean   duration  of 

1860,  ] 

13-51 

12-50 

15-55 

cases  in  days, 

Mean  duration  of 

1861,  } 

14-99 

15  00 

16-77 

cases  in  days, 

Mean  duration   of 
cases  in  dayft, 

1863,  } 

... 

13-95 

17-42 

Mean  duration   of 
cases  in  days. 

1863,  f 

12-84 

U-72 

18-51 

In  1860,  a  nuiubt^r  e^iiitil  ^>  tliree  regiments  in  Bengal,  and  one  regiment  in 
each  of  the  other  two  prpaidoncies,  was  constantly  Hick. 

The  tabln  (p,  591)  givos  a  view  of  the  chief  cause-s  of  admis.sions  during 
tlie  hwt  years  of  whit:li  wo  huvL*  the  returns,  and  it  is  prubable  that  the 
diagnnaes  are  more  certain  than  in  the  tables  of  any  fiinncr  years. 

It  bliows  that  the  diseiisea  of  Kiigland,  pntunionia,  broucliitia,  pleurisy,  iXrc, 
are  by  no  means  riire  in  India;  ami,  indeed,  1  fed  pretty  sure  a  more  accnratt.' 
diagnosis  will  r.iir^o  tlie  lignro.  But  the  chief  causes  of  admissions  ore  par- 
oxysmal fevoi-s,  "curiliuned  fovors,"  dysentery,  digestive  diseases  (exclusive  of 
hepatitis  and  dysentx^r)),  venerml,  int^gumentarj*  diseastis,  and  rheuniatisni. 
Hepatitis  causes  few  admissions,  but  much  loss  of  service.  Cholera  gives  fuw 
adinisaions,  but  a  great  mortality. 

Tuberculosis  is  by  no  means  absent,  and  gives,  in  fact,  more  admissions 
than  in  tlio  West  Indies. 

WiLh  regard  to  tlic  prevention  of  these  several  di&easea,  enough  has  been 


•  Owing  to  the  want  of  accumte  ccnstiB  rrturas,  it  is  vcrj'  <tifflniU  to  know  the  loss  aniotu 
tlio  iDdiau  c\v\\  popuUlir^ii.  In  Cakntrvi.  ^lierv  the  numWr  of  inliabii&ntJ  ii  pn-tty  w^ 
known,  th«  ycorly  mortality  in  eleven  years  Hurtimtc-I  frtitn  S7  to  81  per  IIHMI ;  the  mean  being 
61  per  lOOO.  TUti  Himitifi  wen;  less  heallby  than  tho  MuiuulniAiis.  At  Delhi,  the  ye&rly  rate 
hiui  l>een  placed  at  3tl  per  1000. 
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said  in  tUe  chapter  on  the  Pre\'ENTTos  of  Disease,  and  in  the  present  section. 
Theru  is  nu  doubt  that  much  may  l>e  done,  and  pn.)bably  the  Kickness  find 
mortality  will  be  reduced,  if  hill  stations  ore  used,  to  the  same  ratio  as  in  the 
West  Indies. 

1 1  is  moat  satisfactory  to  find  that  the  sickness  and  mortality  are  Imth  rapidly 
falling,  owing  to  the  energetic  means  now  being  adopted  by  the  Government, 
und  to  the  increased  sanitary  powers  and  improved  cuiuUve  means  of  the 
medical  olficfrs. 

The  prevalence  of  venereal  disease  demands  as  much  atUmtion  in  India  as 
iu  England,  but  the  preventive  measures  will  be  much  easier.  Police  regula- 
iions  aud  proper  surveillance  will  Iw  more  readily  enforced,  and  a  larger  num- 
ber of  men  can  be  permitted  to  marry.  At  preneut  twelve  men  per  cunipuny 
are  allowed  to  raarrj',  and  it  liaa  b<fon  BupiKiscd  by  militarj"  officers  that  25 
per  cent,  could  bo  so  allowed.  This  is  nnieb  to  be  desired  ;  liut  if  it  be  done, 
the  Government  umtst  face  certiiiu  re«ultt* ;  pruiwr  ([Uiirters  muat  be  provided, 
and  places  for  disposjd  of  the  women  in  times  of  8er%-i(,'e.  It  is  also  very 
desirable,  for  married  men^  not  to  more  regiments  too  frequently  ;  and  if  the 
plan  of  giving  a  regiment  two  years'  sen-ice  in  the  hill'*  and  one  on  the  plains 
be  adopted,  it  will  put  the  married  people  to  great  exjiense.  Probably  it  will 
be  found  that  u  longer  hill  service  can  bo  given  witlioxit  injury.  ^ 

Another  rosidt  can  be  forewsen  :  if  the  term  of  Indian  service  be  shortened 
to  ten  yearn,  it  will  be  a  great  inconvenience  to  the  lunrried  men  to  return 
home,  and  it  is  quite  clear  tlmt  a  very  great  number  of  them  Avill  eonstimtly 
volunteer  to  remain.  This  Ls  indeeil,  perhaps,  desirable,  as  keeping  steady 
murrii^il  men  who  know  tlie  siirt  of  life  in  India ;  but  it  ia  not  the  result  con- 
templated Ijy  the  jilun  of  fi-ei[U('nt  roliefa 

Taking  tlie  mean  of  the  y^'ars  1860,  1861,  1862,  and  1863,  as  probably 
giving  us  more  trustworthy  nuiuliers  than  earlier  periods,  we  find  the  follow- 
ing to  be  the  chief  causes  of  admissions  : — 

Eurojican  Troops  (Annual  Average  Admiastone pttr  1000  ftf  Strength), 


DUBAUES. 

Bengal. 

Bombfty. 

Mftdru. 

18C0-«3 
{<  yearn). 

1800-63 
14  years). 

lS(W-63 
(4  years). 

Paroxysmal  Fevers,      .     . 
Continued  Fevers,        .     . 
Dysentery  and  Diarrhaiir  . 

Cholera 

Acutt^  Hopntitis,      .     .     . 
Chrniiie  Hepatitis,  .     . 
TubL-rcular  (Phthirtis   and  1 
Ha.'muptysis),      ...  J 
Itronchitift(  Acute&  Clironic), 

Pneumonia, 

Pleurisy,        

T>ige8tive  (Non-Dysenteric), 
Kuthetic  (Venereal),     ,     . 

Ophthalmia, 

Rheumatism,      .... 
Int^gujiientfluy,  .... 

536- 
178-27 
1451 
19-77 

34-82*    ) 
25-68*   J 

10-02 

44-73 
313 
3-74 
122-91 
324 
63-65 
75-1 
104 

566-27 
122-55 
14392 

7-22 

49-21 

7-99 

43-29 

1-99 

2-17 

113-59 

305-17 

53-27 

65-55 

104-76 

174-9 

84-62 

15112 

7-62 

/  39  77 

t  22  97 

14-05 

37-44 
1  -59 
2-46 
108-6 
2641 
55 
63-6 
107-3 

Mem  of  tlirw  ye«ni. 


sn 


FOREIGN  SERVICE. 


Arrival  in  India* 


The  proper  time  for  arrival  ia  at  the  end  of  October  or  beginning  of 
Novomber.  It  appears  to  be  an  almost  invariable  rule  that  soldiers  ou  dis- 
embarkation in  India  show  a  large  sick  list  during  the  first  three  or  four 
montlifl.  They  froiiuently  land  in  robust  health  j  they  have  been  well  fed 
during  the  voyage,  and  luive  had  little  oxoivise,  and  are  ol'ten,  indiM.tl,  too 
plethoric.  The  exciteim-iit  of  landing,  the  new  scenes,  tlie  "wekome,  and  too 
great  hoBpitality  of  cumra^lej^,  Ihu  exercise  under  uunsual  conditions  of  heat, 
the  altered  diet,  all  act  unfavourably,  and  their  own  excesses  add  to  the  eviL 
As  they  usually  land  at  the  presidencies,  they  are  at  once  exposed  to  the  in- 
fluences of  th(,se  towfifl,  and  may  suffer  vnry  soon  fro!n  cholera,  or  malarious 
fuver.  In  addition  to  what  has  been  advised  elsewhere  (p.  602),  it  is  of  great 
importance  to  fully  carry  out  a  measure  already  commenced  by  the  Govenx 
nieiit,*  viz.,  not.  to  ki-cp  the  men  longer  than  absolutely  nece^saary  at  the  pre- 
sidencies (not  for  a  day  if  possible),  but  to  move  them  iidand.  If  it  were 
made  a  rule  to  send  every  i'resh  corps  at  once  to  the  liills  for  two  years  after 
landing,  it  would  pi-obably  be  the  means  of  saving  many  lives.  One  dilficulty 
is  tliat  the  best  hill  stations  are  a  long  way  from  the  sea-ports,  but  the  nul- 
ways  iiavG  somewhat  lessened  that  objection. 

The  advantages  of  the  hills  are,  not  merely  the  avoi«lance  of  malaria,  and 
the  excessive  liigh  temperature  of  soa-lcvel  or  iidiiutl  plaiu.5,  but  the  foet 
that  exercise  can  be  taken  freely  in  a  tempcraturu  not  vt-ry  diffurent  from 
England.  Wnuld  it  not  be  possible  to  use  the'  tine  station  of  Newera  Elliaor 
llorton  in  Ceylon  ns  aatAtitm  of  tmnsit  f«ir  llengal  \  Madras  can  use  the  table- 
land of  the  Deccau  or  the  Meilgherry  Hills,  and  Bombay  has  its  stations  ou 
the  (ihiuds. 

One  more  point  will  require  attention  in  India,  and  that  is  the  healtli  of 
tlie  women  and  cliildn-'U.  There  has  idways  1mm:u  a  very  liirge  mortality  of 
childi-ciij  and  at  certain  stations  of  women.  For  them  the  tninsfen^ncc  to  Uie 
hills  is  the  most  important  preventive  measure,  and  prul>id)iy  notliing  elao  will 
do  more  than  slightly  lessen  the  great  yearly  loss  of  cliildreii. 


SECTION  IX. 
CHINA. 

HoNO-KoNO. 
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Although  the  English  have  ocen]iied  Canton,  Tientsin  in  the  north,  and 
Bcveml  other  jilfn^es,  yt-t,  a«  their  oi'ciipatinn  lias  l)een  only  temporary,  it  seems 
umiecessiuy  to  describe  any  other  station  than  Ilong-Kong, 

Carriaon  of  Hojig-Kong  about  lOOO  to  1500,  but  dill'nring  considerably  ac- 
cording to  the  state  of  alTairs  in  China. 

The  island  is  27  mdes  in  circuniiereuce,  10  long,  and  8  broad  at  its  widest 
part. 

Geolofftj. — The  hills  are  for  the  most  part  of  granite  and  syenite,  more  or 
less  weathered.  In  some  porta  it  is  disint*»gTOted  tft  a  great  extent,  and  clayey 
beds  (lat*irite)  are  formed,  in  which  gmnite  boulders  may  be  emlwdded. 
Victoria,  the  cliief  town,  stjinds  on  this  disiutegnited  granite.  As  in  all  other 
cases,  this  weathcnxl  and  clayey  granite  is  said  to  be  very  absorbent  of  water, 
and,  especially  in  the  wet  season,  is  comiiidorod  vety  unhealthy. 

*  Esjteciatly  1>y  llit>  Bt.*nga1  Oovrmniviut  Mnce  ISfit] ;  the  men  are  aont  on  arrival  to  Dutn-Dura 
or  Cliiuuiirali^  niid  iirc  ibeu  ucnt  to  tliu  uurtb-wiist  us  noon  tut  coMveyance  cau  hv  fuuniL 
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Climate^ — Mean  aunuul  tumperature,  73*  Falir.  ;  hottest  luontli  (July), 
60*^*25  ;  coldest  month  (Jamuiry),  52°*75 ;  anijilitude  of  the  yeiirly  tluctu- 
atious,  33**-5. 

The  humidity  is  consideiublo,  about  10  grains  in  a  cubic  foot  of  air  in  July, 
and  jour  in  January. 

Tlic  N.K  mouiMx>u  blows  from  November  to  April;  it  is  cold,  dry,  and  is 
usually  cnnaidered  healthy  and  bracing;  bnt  if  ixrsons  who  have  snfi'ercd 
from  malaria  are  much  exposed  to  it,  it  reiuduces  the  paroxysm.  Tlie  S.VV. 
monsoon  blows  from  ^Iny  to  October ;  it  is  hot  and  damp,  and  is  considered 
enervating'  and  relaxing.  The  difference  in  tlie  thormometor  between  the  two 
luonBoouB  has  been  said  to  be  as  much  as  46°,  but  tliis  set^ms  excessive. 

The  rainfall  is  about  DO  inches  with  the  S.W.  monsoon. 

\n  addition  to  Victoria,  there  are  two  or  three  other  stations  which  have 
been  occupied  as  sanitaria,  \\2..,  Staidey,  seated  on  a  |jemnsida  uii  the  south 
end  of  the  island,  and  al>out  100  feet  above  the  sea;  and  Sas^au,  5  miles 
east  of  Victoria.  Neither  station  seems  to  have  answered  ;  the  barracks  are 
very  bad  at  Stanley,  and  are  exposed  too  much  to  the  N.K  monsoon,  wliieh, 
at  certain  times,  is  cold  and  vi-intry ;  during  the  S.W.  mousoon  it  \s  hcidthy. 
Sarivau  has  always  been  unhealthy,  jj^lmbly  from  the  neighbourhood  of  rice 
fields.  Since  the  close  of -the  lost  war  a  portion  of  the  mainland,  ('owloon, 
opposite  Victoria,  has  been  ceded,  and  has  beun  occupied  by  troops.  It  is  said 
not  to  l)e,  however,  even  so  healthy  as  IIong-Kong,*  but  there  are  differences 
of  ((pinion  on  this  point. 

Hong-Kong  has  never,  it  ia  said,  been  considered  healthy  by  the  Chincpe. 
The  chief  causes  of  unhenlthincss  ap{>ear  to  be  the  moist  laterite  and  weathered 
granite,  and  the  numerous  rice  tielda.  Indeed,  to  the  latter  cause  is  ascribed 
by  some  (Smart)t  the  great  uidieuUiunes'S,  especially  when  the  rice  fields  ore 
drying  in  October,  November,  and  I>eoemlx»r. 

Local  causes  of  unhealLliiness  cxisteil  till  very  lately  in  Victoria.  In  build- 
ing the  barracks  the  fels|KLr  clay  was  too  much  cut  into,  and,  in  addition,  the 
access  of  air  was  impeded  by  the  proximity  of  the  hiUs.  The  S.W.  monsoon 
was  entirely  shut  out.     Till  lately  sewerage  was  very  defective. 

Owing  probably  to  these,  climatic  and  local  causes,  for  many  years  after  its 
occupation  in  1842,  Hong-Kong  was  excessively  unhealthy.  Malarious  fevers 
were  extremely  common,  and  not  only  so,  but  it  is  now  known  tliat  tyjihoid 
fever  has  always  prevailed  there  (Ik-cher  and  Smart).  Dysentery  lias  been 
extremely  severe,  and  has  assumed  the  peculiar  form  of  lientery.  This  was 
noticed  in  the  first  China  war,  and  ap[>ear8,  more  or  loss,  to  have  con- 
tinued since.  In  addition  to  these  diseases,  phthisis  appears  to  have  been 
frequent 

llicre  have  been  of  bte  years  such  frequent  wars  in  China,  that  the  exact 
amount  of  sickness  and  mortality,  due  to  the  climate  of  Uong-Kong,  cannot 
be  well  determinwL  Bnt  it  is  becoming  mucli  healthier  than  in  former  years, 
owing  to  the  gradual  improvement  in  sanitary  matters  which  goes  on  from 
year  to  year.  In  1865  there  was,  however,  much  sickness,  owing  upporently 
to  overcrowding,  and  to  bad  accommodation. 

In  the  Statistical  Reports,  the  troops  serving  in  Hong-Kong,  Cowloon, 
Canton,  and  Shanghai,  are  classed  together,  bo  that  the  influence  of  Hong- 
Kong  }>f^r  ae  cannot  be  known. 

In  the  years  1859-62,  which  include  years  of  war,  the  admissions  in  South 

•  Sw  Report  of  Snrjienn  Snell,  "  Arniy  Medical  Report,"  vol.  v.  p.  36(>,  for  the  cansei  of 
tilts  unheftltbinesB  of  Cowlonri. 

t  "  TmnsActiotu  n(  thn  Epid.  Hot.,'*  tdI.  iL  Tliin  paper  tihonld  be  consolted  fur  an  excellent 
eccoaat  of  Hoag-Kong,  and  of  the  dieeoset  uuong  wiilore  eeptciolly. 
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China  avoraged  2340,  and  the  dentha  35*49,  or,  exclnsive  of  violeut  duallis, 
33'3o  j)er  1000  of  strength,  and  there  was  in  addition  a  large  invaliding.    In 
the  last-named  year  (18152)  thi^  admissiouH  wojb  1781,  and  the  deallis  (acci- 
dcntrt  Gxrludcd)  23*7  y)cr  1000  of  strtMigth.     In  1863  tho  adniii«siou«  in  thtii 
stiitionsin  South  China  (IIony-Kong  mid  Cowloon),  were  at  i\w  rate  of  2C37, 
ami  tho  deaths  were  39  03  i>er  1000  of  strength,  or,  excluding  violent  duaths, 
35*7+  per  1000.     Paroxysmal  fevers  gave  671*4  admiwions  and  2*49  deaths  ;i 
continued  fevers  374  admissions  and  2*49  doaths  ;  and  dysentery  and  diarrhoe*] 
208*8  admissions  and  10*81   deaths  per  1000.     It  is  thercforu  evident  that' 
there  must  be  a  vast  amouut  of  provcntiblo  sickness  still  to  bo  got  rid  of. 


SECTIOX  X. 
»         AUSTRALIA  AND  NEW  ZEALAND. 

Aiustralia, — It  seeina  umiecpssary   to   deacril>o  tho  climate  of  Austral 
'ITic  nurnlKT  of  tmopH  fitationed  in  Australia  (New  South  Walei*,  Victorii 
AdelmMe,  and  "Western  Australia)  and  Tasmania  is  now  small;  in  1862  H 
avera^^ed  only  1000  for  all  the  stations.     During  tho  years  1859-62  tht 
werr-  in  Australia  ami  Tasiiuinia  720  admissions  and  15*51  deaths,  or,  TV'ithont 
vinU'nt  (Iwthw,  !-tU3  duaths  jut  1000. 

These  countrioa  at  presrnt  are  known  to  be  verj*  healthy ;  tliis  arises  in 
part  from  tlie  absence  or  gi'cat  infrc<iuency  of  malaria ;  the  exanthemata  also 
are  \vi^  coininon  and  vimlcut,  and  phtliisis  among  the  civilians  is  snpposed 
bo  iiifreriuoiit. 

Among  the  troops  tho  chief  admissions  in  1862  were,  in  tho  order  of 
quonc}' — 


Contusio,  . 

68  per  1000 

InHuenza, 

29  per  1000 

Gonorrhoea, 

67         „ 

Drunkenness,  . 

26         „ 

Khruijuitic, 

49         „ 

I»y3pej>sia, 

24         „ 

Diarrha^a, 

37        „ 

I'hthisis, 

20         „ 

Phlegmon, 

32         „ 

Abscesses, 

16         „ 

and  other  smaller  items,  no  disease  being  of  any  gravity.     In  1863  there 
27*0  admissions  and  2-54  deaths  from  "continued  fever." 

It  only  requires  a  glance  at  these  iigurcs  to  show  not  only  tlie  healthiness 
of  Australia,  but  that  a  little  inili vidua!  inannycment  and  goixl  conduct  would^ 
remove  much  of  this  sicknoss.  There  is  oidy  ono  formidable  entry,  viz.,  20l 
cases  of  phthifiis.  Of  1 7  deaths  fiom  ilispaj^o  in  1 862,  phthisis  caused  7,  or  41 
per  cent.,  of  the  tutal  dtalhs  from  disease.  In  1861  it  caused  1 3'2  adtoissions, 
and  1"1  death  per  1000.  In  18G0  it  caused  83  admissions,  and  3'7  deaths 
per  1000  ;  the  average  of  the  three  years  being  3*7  per  1000  living,  exclusive 
of  invaliding.  In  1862,  46  jkt  1000  were  recommended  for  discharge,  andj 
of  these  7  WfiPO  tubeTculouH,  so  that,  in  tliat  yf*ar  there  wfis  a  loss  from  phthisi 
per  1000  of  strength, — by  death,  7;  by  invaliding,  7;  t^^tal,  14.  This 
nearly  as  much  as  at  liome,  and  so  far  does  not  seem  to  l>ear  out  the  gonei 
impressinii  of  the  abstmco  of  jdithisis  in  Australia.  The  nnmlKT  of  years  cA 
observation  is,  however,  sniatl ;  and  the  number  of  cases  in  1 862  was  evidcntlj^ 
unusual.  In  1863  tlierc  v^vvn  6  deaths  from  phtliisis  and  hiemoptysis  out 
a  total  of  14,  or  7*64  per  1000  of  strength  ;  of  100  deaths,  tubereubir  diwi 
caused  42*8.  In  addition,  5  invalids  were  sent  home  witli  scrofula  and  phtlusi 
or  at  the  rate  of  6*34  pMT  1000  of  stren^^th.  The  totid  loas  from  phthisii^| 
haemoptysis,  and  scrofiila,  was  1398  per  1000  of  strength.  This  exj>erien< 
accords  with  that  of  1862,  ami  so  far  the  Annindian  climate  or  mode  of  life] 
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does  not  seem  very  favourable  in  phthisis.  Still,  the  period  of  observation 
is  too  limited  for  a  safe  conchision. 

New  Zealand. — The  frequent  wars  in  New  Zealand  render  it  rather  difficult 
to  judge  of  the  effect  of  the  colony  on  the  health  of  the  troops.  It  has  always 
been  considered  healthy.  In  the  years  1859-62,  there  were  (men  killed  in 
action  and  other  violent  deaths  being  deducted)  only  595  admissions  and  7'41 
deaths  per  1000  of  strength.  In  1862,  one  regiment  (65th)  had  only  4*78 
deaths  per  1000  from  all  causes,  an  almost  unexampled  degree  of  health.  In 
1863  there  were  22*49  deaths  per  1000,  but  12*46  were  in  battle,  and  2*77 
were  also  other  violent  deaths,  so  that  the  total  from  disease  was  only  7*26 
per  1000  ;  of  these  tubercular  diseases  give  1*73  per  1000,  In  spite  of  the 
hardships  of  eight  months'  war,  the  admissions  were  only  568.7  per  1000 ;  the 
ratio  constantly  sick  was  only  30*28  per  1000,  an  extremely  small  amount  for 
a  period  of  war. 

Tubercular  diseases  cause  a  mortality  of  2  per  1000,  including  the  deaths  of 
invalids  on  the  passage  home. 

Among  the  diseases  causing  admissions,  ophthalmia,  bronchitis  acuta, 
phl^mon,  and  abscess,  diarrhoea,  acute  and  chronic  rheumatism,  and  **  con- 
tinued fever,"  give  the  greatest  number  of  admissions.  The  latter  is  probably 
febricula,  as  in  1862,  among  114  cases,  there  was  not  a  single  death. 
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CHAPTER   IV. 


SERVICE  ON  BOARD  SHIP. 


Service  on  board  ship  muHt  be  diviiled  into  three  sections,  corresponding  to; 
tliroft  (lifturont  kimhs  of  sorvice. 

1.  Transport  ships,  for  the  conveyance  of  healthy  soldiers,  their  wives  and 
children,  frtmx  phice  to  placu,  or  for  eouve^'ing  small  parties  of  truojw  in  charj^u 
of  convicts. 

2.  Transports  for  conveyance  of  sick  from  an  army  in  the  field  to  an  hospital | 
in  rear,  or  from  a  foreign  station  to  a  t^anltarium,  or  home.     Although  the 
term  is  a  little  odd.  it  is  convenient  to  call  thuse  sliips  Sick  Transports. 

3.  Hospital  ships,  intended  for  the  reception  and  treatment  of  the  sick. 


SECTION  I. 

TRANSPORTS  FOR  HEALTHY  TROOPS. 

At  |ire8ont  Government  employs  a  few  etoam-vessels  of  ils  own  which  convey 
troops,  but  the  greater  part  of  the  transport  is  carried  on  by  vessels  hire«l  at 
the  time.  This  plan  has  been  mm;]i  objected  to,  and  as  strongly  ilefunded, 
1'he  plan  by  (lovernment  tmuHports  in  said  to  be  cheaper,  and  to  have  Uiei 
a-lvantage  of  vcfisels  sptscially  prupnred  for  the  semce.  Considering  tlie  grrotj 
and  constant  transport  which  is  now  necessary,  it  is  difficult  to  believe  thai 
this  plan  would  not  \y&  butler  in  all  ways.t  At  present,  however,  morchnntj 
ships  winch  happen  to  bo  disongngc.d  are  hired  for  tlie  voyage.  They 
inspected  by  Uovoniment  oHicer^,  and  such  alterations  as  are  necessary 
made  in  them.  Before  troops  are  permitted  to  embark,  they  ar«  carefully 
inspected  by  the  principal  medical  ofhcer  and  tlie  meilic-al  otlicer  in  chat^ 
and  any  man  with  any  disease  which  may  prove  injurious  during  the  voi 
is  kept  back.  Every  man  is  tlierefore  supposed  to  embark  in  perfect  healtbj 
("Queen's  Reguhitiona." — Emltarkatum  of  Troops.) 


•  In  writing  this  chApter,  I  have  made  a»e  oF  Dr  WiUon's  work  on  "Transports,"  of  _-. 
Rirwui's  "  DeKpatch  of  TroopB  by  Sea,"  and  of  Or  CTiarlea  Gordon's  •«  S>-9tem  of  Sm  Tninsportl 
for  Troom."  1  Imve  also  bad  the  advantaf^  of  readi^  a  lecture  givrn  by  Dr  Fy^l^"  <^t  tbr  Arnir 
Medical  School,  ami  a  MS.  essay  on  Transports,  by  I&  Davi«Uun  of  the  Anny  .Mmlical  School^ 
I  have  also  boea  allowed  lo  read  somu  m'U  of  reflations  for  the  manaeenieut  of  txx>opa  at  m 
drawn  up  by  officers  in  command  for  their  own  usn.  and  ninit  especially  refer  to  one  axottDi 
•et  of  ruiea  drawn  up  by  Bli^or  Macphenon,  *J4tli  Regiment. 

i"  Could  not  sonie  of  the  old  wdoiKid  ships,  now  aBQli:»ii  and  rotting;  in  the  Medvay  or  other 
porta,  be  used  for  thin  purjioM  \  Their  crcwH,  luring  inen-of-war  Eiailors,  would  add  to  the  ttfcagUi 
of  Uie  ua\'y,  and  in  time  of  war.  when  tninflport--^  would  )>e  U*ft»  wauti-d,  iiii^ht  ititum  to  tS« 
armed  men-ot-war.  The  great  advantages  wtiich  would  result  from  llie  use  of  Ciovcmiiiriit 
trauporla  bare  been  very  well  and  furcibJy  put  by  Dr  Kinson  (see  "  Dejtpatch  of  Trooiit  by 
8«^''pagw  6-12). 
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Regulations  f Oft  Tnuispartn. 

At  page  84  of  the  "  M«ilical  RegulalioiiH,"  tho  principal  medical  officer  ut 
the  jM-irt  of  embjvrkation  ift  ortlon-il  to  inspect  tlio  ship,  and  to  ascertain  the 
tonnage  p«r  miui;*  the  height  between  decks;  tho  cubic  8|)ace,  superticial 
area,  and  nii-aiifi  of  ventilation ;  the  cleanliness  of  the  sliip,  bilj^i,  and  water- 
closets;  that  there  is  sufficient  chloride  of  zinc,  and  a  fumigating  apparatus  on 
board ;  that  stovea  are  p^o^^dod ;  that  cots,  bedding,  uteneils,  and  cooking 
arrangements  are  sulficiont ;  and  that  tho  stoves,  water,  and  medical  comforta 
are  good  and  aufhcieut. 

In  the  Queen's  Regulations  (p.  310,  et  e'^q.y  of  the  pocket  edition)  the 
"Duties  on  Board  Ship"  are  very  explicitly  stated.  This  chapter  should  be 
very  carefully  read  over,  and  constantly  referred  to.  Aa  it  would  be  impos- 
sible to  put  "in  the.%  long  ilimetions  hero,  I  ahali  a«flume  that  everj'  officer 
thorougldy  knows  these  regulations.  A  scheme  of  diet  is  onlured  (p.  331, 
pocket  editioHjt  also  Medical  Regulations,  p.  200,  for  India),  additional 
clothing  is  given,  viz.,  a  canvas  tunic  or  blouse. 

Inspertion  of  Traiwpt/rU  at  the  Pmi  of  Euihirkation. — Tlie  Assistant- 
QuarUrmaster-fleneml  and  tho  l*rincipal  Meilirail  Officer  make  an  inspection 
of  all  liireii  tmnsportn,  as  already  state<l.  It  is  of  importance  that  the  medical 
olhcer  who  is  tf]  Vte  in  charge  of  the  troops  should  be  preaent,  and  this  should 
Ih!  ortiered  wlienever  it  ain  be  dtine;  ocr^onally,  however,  the  me*lical  officer 
nmy  be  with  liis  ivgiment,  and  does  not  see  the  ship  till  the  men  are  actually 
embarking. 

The  insi)ection  of  the  ship  should  be  conducted  like  that  of  a  barrack.  A 
Au\)  is,  in  fact,  a  Hoating  iNirrack. 

1.  Amouni  of  SiKict. — The  measurements  on  board  ship  are  not  always  easy, 
but  by  att<;ntiou  to  the  rules  at  ])age  132,  the  various  irregular  spaces  will  be 
iletennined.  No  special  amount  of  .'^iperficial  or  cubic  Hpace  Ls  ordered;  this  is 
deteimined  by  the  tonnage  (I  man  to  2*7  tons),  but  this  plan  is  not  a  goo«l  one. 
The  loftier  the  space  Iwtwecn  decks  and  the  greater  the  cubic  s|»ace  tho  better. 

2.  Vruit'hifon. — Most  hired  transports  have  no  mean.s  of  ventilation  except 
opi^ijsitL'  ports  (wliich  are  often  obliged  to  ))e  dusi^d),  hatches,  aud  wimlisiils. 
Windsails  are  large  tubes  made  of  aailcloth  rlftseil  above,  but  having  on  one 
side  a  large  open  mouth  or  slit.  Tlje  ^^i^dsail  is  tied  t^)  a  yanl  or  roi)e,  tho 
ujtper  |»art  Wing  some  four  or  six  feet  aliove  the  deck,  and  the  lower  open 
end  passing  down  between  decks.  The  open  mouth  is  tumevl  towards  the 
wind,  which  then  blows  down  the  tube.  A  great  deal  of  air  enters  in  tliis 
way,  but  it  is  often  liadly  distrilmtcd.  The  best  i)lan  is  to  close  tin-  lower 
end  and  to  have  several  lateral  openings  at  dillereut  heights  (l>avidson),  and 
in  all  directions ;  it  would  l>e  well,  also,  to  luive  the  upper  of  these  lateral 
o|ieniiigs  rather  smaller  than  the  lower,  as  the  wind  wiU  blow  more  forcildy 
tluY>ugh  the  up]>er  holes.  Another  ver)*  good  plan  is  to  make  tho  windsail 
long  enough  to  Iw  carried  some  way  between  docks,  and  not  merely,  as  usual, 
open  at  tlie  Itottom  of  the  liatches ;  openings  can  then  be  made  at  intervals 
in  it.  Any  cuivea  in  a  windsail  should  be  large,  so  as  to  avoid  choking,  or 
the  cjdibro  should  1m^  lield  oj>en  with  hoops  at  tlus  ]ioint.  The  air  should  be 
let  in  near  the  lower  deck,  and  as  far  as  jiossible  from  the  outlets, 

li*  a  ship  has  open  stern  porta,  this  is  a  groat  atlvantage,  but  generally  there 
arc  cabins,  or  cargo,  which  block  the  stem  ports  from  tjic  betwccn-<lcck. 

•  Tlif  QiiwMi''*  !!(>(; uUtionA  onXcT  270  torn  iitew  Tnva!fnreint>nt>  fur  100  men. 

t  I  l»i*Ijcvt  it  is  not  ntilikelv  tlmt  i«»iuc  alteration  nifiy  he  lujule  nxm  in  tht  diet  of  troopx  at 
e>ca.  eipci'ially  of  tho««  tirxiiiif  t't  Inilin.  1  Iuito  therefore  not  iiia<Ic  uny  rcnmrkfi  oij  tlie  lUel 
iicuM  K^vm  in  tbe  (Queen's  uiU  MrtUcal  ftcgulalions  (p.  331  ami  p.  200  napectively). 
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Hutclieu  are  always  very  uncertain  moans  of  vcDtilation  ;  thoy  are  also 

obligeii  i^  he  closotl  during  atonny  weiithcr — in  fact,  at  thft  tim^  \r\wn  most  of 
thv  miin  are  below,  and  whun  the  ventilation  is  worat.  lu  I'ad  weather,  Dr 
Davidson  suggests  the  following  arranRenient : — iSu»]^end  a  spar  a  fow  foot 
abovi3  the  main  hatch,  and  lut  a  bu-pauliu  fold  over  it  like  a  tent;  thia  can 
ofton  be  kept  open  at  one  side,  or  ot  both  for  a  time,  and  closed  at  onco  if 
necessary.  In  very  severe  weather,  of  course,  this  will  not  an»w«.ir.  In  the 
smaller  hatches  a  frame  of  wood  or  rope  con  easily  bo  arranged,  which  the 
tarpaulin  can  cover. 

lint  with  all  care  the  ventilation  between  declu  is  never  good  with  hatches 
and  windsails  merely,  when  the  ports  are  closed.  Let  any  one  visit  a  troop- 
ship about  tliree  hours  after  tlie  men  are  in  bed,  or  even  a  man-of-wnr  :  the  air 
is  excessively  f<£titl,  very  moist,  extremely  hot,  the  temperature  above  the  men's 
heads  lieing  aometimes,  it  is  sairl,  0""  or  6*^  hi^'her  than  below ;  and  those  who 
go  in  from  the  pure  air  can  hardly  bear  the  odour.*  The  movement  of  air  is 
exti-emely  »nu\\l  wJnm  the  jHuts  are  closed.  At  the  haUihea  the  hot  air  gets 
suddenly  cooled,  mid  its  Mstrent  is  chocked.  Usually^  however,  a  double  cur 
rent  is  established  in  tlii'  Ijati^hway,  but  thia  is  nut  nu^irly  eurticient. 

Oth(>r  plans  muat  bo  mloptt^d.  iJr  Eilmond's  plan  of  veiitilation  is  now 
used  in  ail  the  enii^raut  yhips,  and  is  bein^  adopted  in  the  Koyal  Navy.  In 
the  case  of  a  Hte^imer,  the  space  roiiiul  the  funnel  is  encased,  and  serves  as  an 
outlet,  or  tlie  funnel  it«elf  is  used ;  the  .spaces  l>etween  the  timbers  and  betwoea- 
decks  are  all  brought  into  coiinccti<ni,  and  the  air  is  led  from  them  by  sliafla 
to  the  central  shaft.  By  this  jilaii,  the  bilge  and  hold,  as  well  as  the  between- 
decks,  are  purified  (see  pai,'e  124),  If  the  vessel  bo  not  a  steamer,  there  is  a 
storu  or  central  shaft,  up  which  there  is,  I  Ijelieve,  always  a  good  current. 

One  argument  for  Government  transjiorts  is  the  possibility  of  having  a  good 
system  of  tliis  kind  ready  arranged. 

If  tlie  hirtid  tmiisport  is  not  thus  ventilated,  tnhia  must  be  arranged  at 
dilferent  points  Icjidiug  to  the  betweou-decks.  Sometimes  two  tubes  (one 
at  each  Hidn)  have  been  placed  at  the  fore  and  two  at  tlio  after  imrt  of  the 
ship  ;  according  to  the  ^rind,  two  are  outlets  and  two  inlets;  there  may  be  a 
sti'MUg  current,  but  the  respired  air  iii  this  way  is  obUged  to  pass  over  a  num- 
ber of  jjorsons.  It  "would  st^cm  better  to  fix  sevend  tulies  along  the  sides  or  ^ 
centre,  to  cover  them  witli  cowls  t\iniing  Ut  or  from  the  wiml,  so  as  thus  to 
have  a  certain  nunilH^r  of  inlets  and  outlets.  If  it  can  l>o  done,  a  narrow 
centml  opening  along  part  of  the  deck,  with  a  low  plank  at  either  siilo  to 
keep  out  water,  and  covered  by  a  louver,  ia  a  very  good  plan,  and  is  a  very 
ofticient  outlet 

M'lCiiineH's  double  tube  has  been  usoil  and  well  reported  u[K)n  by  some; 
by  others  it  hi\A  not  been  found  so  useful  It  seems,  in  fact,  better  to  imike  use 
of  the  wind,  on  which  we  can  always  depend.  The  hold  shoidd  be  ventilated 
with  tubes  its  well  as  the  between-docka.  If  there  be  cargo,  tliis  is  very 
important. 

riie  exact  size  and  number  of  the  tubes  has  not  yet  been  experimentally ' 
determiiu'd  ;  probably,  as  there  is  a  good  deol  of  wind,  these  need  not  bo  so 
large  as  in  houaea  on  shore,  but  it  is  always  Itest  to  have  jilenly  of  them.  If 
necessary,  some  can  be  closed*  Perhaps  a  tube  of  eight  inches  diame1«r  would 
do  for  ten  jiersons,  giving  tivo  inches  to  '^o'^h  for  inlet  and  outlet.  Of  course, 
hatelies,  windsails,  iK>rt8,  and  tub***  the  same  time. 

TuIm's  running  to  and  foudiiij!  '*^"1-     (Seo 

page  123.) 

•  'rhff  ctFivt  of  tlii<t  lift-l  vcr' 
Ncriuiu.     See  oajiCLiany  CJnvi 
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Arnott*»  puiii[>  (I'age  126)  is  said  to  be  a  most  useful  plan ;  the  cuds  of 
tiie  imiup,  wlu'Ttt  thd  frosh  air  is  to  fiow  in,  arc  connected  by  canvas  tul>oa 
with  tU«  open  uir,  and  Iho  dischaixe  outlets  are  left  open,  or,  if  desired,  can 
be  connected  with  a  canvas  or  woudon  tube^  so  that  t)ie  air  may  bo  sent  to 
some  distance.  But  care  should  \*e  taken  not  to  increase  friction.  Arnott'a 
pnmp  may  be  made  double,  with  vertical  pistons  working  on  the  plank  form- 
ing the  junction  of  the  do»il)le  jnimp ;  if  properly  made,  a  eliiid  can  work  the 
su8pen<led  double  piston.     Other  machines  of  a  like  kind  have  been  used. 

^Sometimes  pro])i.>l[ing  and  extracting  fans  or  screws  are  connected  with  the 
steam-engine,  and  air  is  drawn  out  or  blown  in. 

Cabins  should  l>e  ventilated  by  tulte«  passing  up  and  .opening  on  deck  ; 
they  should  bo  recun'wl,  so  as  Uj  prevent  rain  or  water  aphushing  in.  If  tbo 
cabin  lamp  is  fixed  b(.'luw  the  opening,  a  strong  current  is  obtained. 

3.  Walter  mppfy, — The  tanks  should  be  cJirefuUy  examined,  the  quantity 
det<?rTnined,  and  the  quality  examined.  (»Sco  chapttir  on  Watkr.)  If  thwre 
be  a  distilling  apparatus,  this  should  1>e  examined.  lu  a  sailing  vessel,  small 
stills  aliould  l>e  Hscd  to  tlie  top  of  the  ships  coppers. 

Permanganate  of  potash,  should  always  bo  takou  to  sea,  as  well  as  charcoal 
and  ulum. 

4.  The  food  is  inspected  as  follows  : — A  cask  of  solt  beef  and  pork  is  opene<l, 
and  the  pieces  looked  at  (see  page  170).  One  or  two  tins  of  preserved  meat 
are  oi>euud;  samples  of  Hour,  jwrtAsr,  i!tc.,  medical  comforts,  such  as  beef-tea, 
arrowroot,  &c.,  are  examined.  Tlio  rules  have  been  already  given  in  the 
chapter  on  Food.  It  is  important  to  take  time  in  thi.<«  examimttion  ;  not  to  slur 
it  over,  and  especially  to  teat  the  Jemon-juic^  carefully.  If  there  are  many 
children  on  board,  large  stores  of  arrowroot,  preserved  milk,  and  chiMren's 
farinaceous  food,  should  be  laid  in.*  Tlie  cooking  ap[>aratuB  should  l>e  next 
examined,  and  it  .should  \m}  siien  that  there  arc  proper  means  for  removing  all 
refuse,  which  is  often  allowud  to  accuDiulate.  For  the  proportion  of  medicjil 
comforts,  lemon-juice,  and  sugar,  and  for  the  rules  of  diet,  &c.,  sec  Medical 
Kegulations,  pages  109-200  j  and  for  the  mess  and  other  articles  to  be  provided 
for  the  troops,  see  page  202. 

5.  The  gtfife  of  (Ha  hold,  spaces  between  bankers,  bilge,  and  cargo,  if  any, 
shoidd  be  next  seen  to ;  chloride  of  nnc  shoidd  1>e  taken  to  mix  with  the 
bilge  water. 

6.  AmjfujeutenUfor  Washing. — The«o  are  generally  \*eiy  defective  on  boanl 
hired  transports  ;  on  board  Government  transports  a  lavatory  might  easily  bo 
aiUA  up.  A  good  forcing  pump  and  hose  should  always  ])e  on  board,  for 
getting  up  salt  water.  At  prwient,  in  most  merchant  transports,  the  arninge- 
ments  for  all  these  things  are  most  j)riuulive  and  incomplete-.  The  bucket  is 
still  perhaps  the  only  way  of  getting  up  water,  both  from  the  water-tanks  or 
8i.ta, 

7.  Thr.  rJoA'tjt  are  usually  fixed  on  either  side,  in  front  of  the  forehatchwa^TB 
or  in  the  head.  If  women  are  on  l>oard,  one  should  be  ke]»t  for  them  and  for 
the  children.  The  opening  shoidd  be  just  Mow  the  water-lijie.  It  lias  been 
auggestetl  to  have  a  double  set  of  latrinc-s,  and  oidy  to  use  those  on  the  Ice- 
wanl  side  (Kirwan).  This  seems  a  good  suggcstif>n.  Considering  that  every- 
thing passes  into  the  sea,  it  might  be  supy>08ed  that  nothing  would  bo  easier 
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than  to  koep  tbo  closets  and  hood  clean,  but  this  is  uot  the  case,  owing  to  the 
usual  deficiency  of  water ;  it  is  usually  considerc'd  suilicient  to  haul  up  th** 
water  in  buckets  auJ  to  pour  it  down  ;  iiislcail  of  this,  force-puini»s  aliould  be 
used  ;  they  can  be  so  made  as  to  be  worked  most  easily,  and  witli  a  proper  dis- 
tribution of  the  water  all  round  the  riui  of  the  seat,  the  places  can  be  kept 
(juiteoIeaiL  The  rlosets  imd  shafts  are  often  made  of  wood,  but  wood  gwt« 
excessively  foul  ;  they  niu.^t  be  of  zinc.  Soniotinies  the  soil  is  allowed  to  fall 
against  the  side  of  the  fibip,  which  soon  gets  itnpreguatod,  and  if  a  port- 
hob  itf  near,  foul  air  drifts  in.  A  metal  plate  ahouhl  lie  agaiast  the  siile,  aiid 
be  scraped  every  now  ami  then,  or  if  this  cannot  bo  done,  a  piece  of  wood, 
which  should  be  cleaned  from  time  to  time. 

8.  The  medicine,  chesl  is  next  examined  (see  Medical  liegulationa,  pagee 
203-214). 


r  ou  I 
the  I 


Duiiai  dnnug  Vie  Voymje^ 

The  health  and  comfort  of  the  troops  daring  the  voyage  depend  entirely 
the  conimjuidingonicur  and  the  medical  officer,* 

Tlie  Qu(?on*8  Kejir^dations  are  so  fuU  and  clear,  that  to  a  certain  extent 
work  must  be  done  in  a  particular  way.  These  regulations  must  be  followwi 
to  the  letter.  TSnt,  of  course,  there  should  be  a  certain  sj'stem  and  orltfr  in 
carrying  out  botli  the  word  and  spirit  of  these  regulations.  The  ayatem 
usually  ailopl4;d  is  sometliing  of  this  kind.  l^uforc  embarkation  the  men  are 
told  off  in  messes  of  six,  and  the  various  articles  of  the  sea-kit  are  allottetl. 
AVhonever  practicable,  troops  should  bo  on  board  36  hours  before  sailing  ; 
their  berths  are  allottetl  and  packa  hung  up  ;  arms  put  in  the  racks;  tteor-kit 
arranged,  &c.  Troops  are  then  told  olf,  three  watches  each,  commanded  by  a 
subaltern,  who  is  iu  charge  of  the  deck ;  a  guard  of  a  certain  strength  i« 
ordered,  and  sentries  are  placed  over  the  hatchways,  cook-houses,  forecastle,  &c. 
A  certain  number  of  men  are  told  oil'  as  cooki*,  and  others  (one  to  each  mess) 
as  swabbers.  A  portion  of  the  l>et  ween -docks  is  tixed  aa  an  hospital,  if  this 
has  not  l>een  doue  ;  a  portion  is  assigned  to  the  women  and  children,  and 
w,*R'ened  otf.  At  reveili^'e,  troops  and  women  and  children  turn  out,  fold 
hamiiiiick.H,  and  take  tlu^m  on  deck,  if  the  weather  permit ;  the  hammocks  aro 
stowed  away  by  the  s^vabbers  till  evening.  Before,  however,  the  bedding  is 
brought  up,  the  upper  dock  is  wiwheil  by  the  watch.  The  men  remain  on  deck, 
except  the  swabbers,  wlioclenn  the  bctween-decks,  thoroughly  ventilate,  &c. 

Directly  they  aro  on  dock,  the  washing  of  the  men  begins ;  two  large  tub« 
are  fixed  on  the  forecastle  ;  in  manj'  ships  the  men  get  buckets  of  watur 
thrown  over  them,  and  if  one  or  two  good  force  pumps  and  hose  are  ou 
boanl,  every  man  could  be  doachfih  The  men  wash,  comb,  and  bruali  tht^ir 
heads  every  mnrning.  After  wasln'ng,  the  men  parade  for  inspection  by  a 
BOijeant,  who  seefe  that  the  hands,  anus,  face,  and  feet  are  clean.  Tlie  men's 
breakfasts  are  then  served  ;  after  breakfast  is  cleared  away,  there  are  partula 
and  drills  ;  or,  according  to  ciitunistanco^  fatigue  duties.  Twice  a-week  there 
are  washing  panule*  for  clotlies ;  the  washing  should  bo  done  early,  and  the 
clothe**  hung  up  to  dry.  A  aoMier  is  cxpecU^d  to  shave  and  to  have  a  clean 
shirt  twice  a-week  at  least  (Queen's  liegulations,  clause  19). 

If  the  troops  are  very  numerous,  it  may  be  necessary  to  divide  them  into  two 
or  more  sets  for  washing  bctth  |>errtons  and  clothes,  and  to  have  ditforent  daya 


•My  ftr»t  »prvicc  inthranny,  «  a  ynnna  ouiaUnt'itttmon  just  gawlUfl,  wiu stArtuip  frftrm 
Omi'Cf'enil  with  troo|ia  to  Itiflia.  NeviT  ditl  a  iniio  wt  off  in  mort!  jwrfoct  ij^nAninr*  of  what  !*• , 
\\i\f\  to  do.  Hftppily  we  had  an  exo^'Ilcnt  ('i)nimnn'Jin((  oBicer  who  had  made  mtuiy  vdyagB^j 
and  Ihc  noxtin  cnunandinow  a  nuwt  distinKuisIifd  oflicer)  was  a  thorough  soldier.  I  caotrulyj 
aiiy  my  fiwl  sanitary  lewon*  wen*  learned  from  them. 
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If  there  are  workju  and  children  on  board,  one  day  is  sot  apart  for  their 
thorough  huthing,  a  screen  being  put  up  on  deck.  For  waj*hing,  a  certain 
(quantity  of  marine  suap  is  issued,  but  it  is  8aid  to  be  iiinutHfient.  Dr 
Kirwan  states  that  81b  per  head  for  a  voyage  lor  four  montlia  ia  the  proper 
quantity.  During  the  day  the  trottps  are  encourageil  to  take  exercise  and 
amusements.  The  men  luithe  when  there  ia  no  danger  of  shai'ks,  a  sail  being 
let  down  for  those  who  cannot  swim.  At  night  two  watches  go  below,  one 
watch  remains  on  deck.  The  men  are  etrictly  forbidden  iu  sleep  on  deck 
((^ueen'e  Kegulationa,  para.  41  of  the  chapter  on  Duties  on  Bonrtl  tShip). 

There  are  one  or  two  puints  which  must  be  noticed.  Tiie  turning  out  of 
the  wumen  and  children  is  essential,  but  it  sliould  not  be  done  till  after  the 
men  have  washed  ;  about  9  o'clock  is  a  good  time.  EsjKJcially  during  the  first 
few  days  after  starting,  when  llie  women  are  aea-sick,  the  medical  officer  is 
oft«n  implored  to  speak  to  the  otficcr  in  conumuid  to  permit  them  to  remain 
below.  But  it  is  always  bettor  to  get  them  up,  oven'  for  their  own  good,  and 
this  should  be  explained  to  them.  Without  necessity,  therefore,  from  decided 
ilhiess,  the  medical  officer  Bh<rtild  refuse  the  request 

The  swabbing  }x*tween  decks  is  done  by  S(:mi)ing,  nibbing,  and  sweeping  ; 
not  by  washing,  imlesa  the  weather  is  dry,  and  tlien  only  once  ii^week.  Tliis 
is  a  very  important  rule;  in  fact,  it  would  be  Avell  to  avoid  washing  altogether, 
except  in  tlie  very  heat  of  the  tropics.  If  there  are  berths,  the  lower  boanls 
sliould  Iw  removed  now  and  then,  so  that  ever>'  place  may  be  cleanetL 

The  watch  remain  on  deck  at  night,  but  do  not  sleep  ;  although,  of  courati, 
tliey  have  no  duties  to  keep  them  awnko.  Tliey  are  relieved  every  four  hours. 
This  is  the  only  clause  in  the  Queen's  Kegulations,*  uf  which  1  greatly  doubt 
the  propriety.  There  is  no  harm  in  sleeping  on  deck  when  the  weather 
jjermite,  but,  on  the  contrary,  the  greatest  gooil.  I  paid  particular  attention  to 
this  })oint  in  Intlia,  and  never  found  any  man  injured ;  there  may  be  heavy 
dew,  but  a  blaid^et  keeps  this  oil  completely,  and  it  docs  no  harm,  llie  piuv 
nea  air  is  intinitely  liettcr  tlian  the  hot  foul  atmosphere  between  decks.  I 
have  made  many  inquiries  from  friends  who  liave  hail  far  more  experience 
lAtely  of  troops  at  sea  tlian  I  have,  and  I  have  found  they  all  approved  of  the 
men  sleeping  on  deck  when  the  weather  porniits.  It  is  much  to  be  wished 
that  the  reason  for  this  onler  should  be  again  investigated. 

Again,  under  the  present  system,  the  watch  in  tlie  pure  night  air  are  sud- 
denly sent  b*dow  into  the  stilling  atmosphere,  ami  the  relief  watch  are  trans- 
ferred from  below  to  Uto  colder  moving  air  on  deck ;  the  traaaition  in  either 
case  has  its  dangers. 

The  rule  should  be  to  allow,  in  the  fine  wann  weather,  every  man  to  sleep 
on  deck  if  he  pleases,  as  long  as  the  working  of  the  ship  is  not  interfered 
with.  In  the  trades,  where  sometimei*  a  rope  ia  not  touched  for  hours,  the 
decks  might  be  crowded  It  would  bo  well  to  leave  this  matter  to  the 
discretion  of  the  comnmnding  officer  and  surgeon. 

The  iftsue  of  lemon-juice  is  commenced  10  days  after  the  men  have  been  at 
sea.     A  Serjeant  sees  that  eooh  man  drinks  hid  share. 

Duiitm  of  the  Metlicnl  iificer. — As  on  shore,  he  is  chaiged  to  look  after 
every  point  connected  with  tlio  heidth  of  tbe  men,  and  to  mention  such  pc-ints 
as  are  nec«&*ary  to  the  commanding  officer.  On  board  ship,  as  everj'where, 
the  me*lical  officer  is  under  the  orders  of  the  comuianding  officer,  but  semiiblo 
snggestioxia  ore  always  welcome. 


•  ('iMim-  41.—"  Offit*ra  U*  pnv  the  Alrirtwd  atUntion  U»  prevent  the  men  il««piiu  on  iJack  in 
warm  w»nUier.  which  they  ar»  v.*i7  tipt  Xm  «1o.  Tins  prn'  ti-c  i«  p-iipniUy  prod nctlTtt  of  fevers 
aii'l  rinxea."    1  cannot  think  there  is  a  moment' •  tloubt  .if  the  entire  incorrectneM  <rf  Uw  lut 
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On  first  going  on  boanl,  the  medical  oHiuer  ebould  see  tlint  the  ho8])ital  or 
*'8ickliay"  ia  jjroporly  arranged.  The  best  place  for  the  8ick->«iy  in  the 
be^t  ventilated  part,  whtre  tliere  ia  not  too  much  passage.  If  near  the 
hatchways,  there  is  no  quiet.  Ventilating  tubes,  &o.,  should  Ixi  put  in.  A 
olosot  must  always  be  iJrovided,  iliscliarging  into  the  sea,  as  well  as  patent 
close-stools. 

Then  the  kit  of  medical  comforts,  medicines,  and  instnunonta  Bhonld  be 
gone  over,  and  everything  placed  in  onler. 

The  daily  duties  are  these  : — attenilance  at  the  sick-bay ;  rocoption  of  sick  ; 
preparation  of  morning  state  for  the  commanding  oflicer. 

Attendance  at  morning  parade  (Qucou's  liegidiitions,  clause  41),  to  observe 
any  appoaranue  of  disease. 

jVIso,  for  the  hrst  tliree  weeks,  heidth  inspections  should  l>o  held  for  the  detec- 
tion of  veneroaL  It  is  best  to  liold  two  the  Iii*Ht  wei'k  ;  one  throe  days 
aftor  starting,  so  as  to  cat-ch  the  ilisaiso  at  ita  very  commencement. 

VoY  the  lirst  fortnight  every  cldUl  should  be  seen  daily,  to  det-ect  the  first 
sign  of  scarlet  fever,  measles,  or  hoopiug-cougli. 

After  thwpamdes,  the  between-ileckH  shoiUd  be  virfite<l.  By  tliat  time  they 
will  Imve  Ijeeu  swabbod  out.  They  sliould  bo  carefully  in.»i|>ected  and  occa- 
sionally fumigatetl  with  nitrous  acitl  and  clilorino*  (see  page  84). 

In  the  sick-bay,  if  there  are  many  i>atientja,  chlorine  BhoiUd  bo  continually 
disengaged  by  means  of  the  chlorine  water.  The  bedding  should  be  occa- 
sionally iiirt]>*!cbeil,  psp(M:ially  that  of  tlie  women  and  children. 

The  rations  Hhould  be  looked  at  fi-om  tiuiu  to  time  ;  they  are  always  in- 
spected by  the  orderly  officer,  and  the  medical  oflicer  is  sure  to  bo  relbrrod 
to  if  there  is  any  complaint. 

Inspect  tlio  latrines  and  the  cook-housea  regidarly  twice  daily, — ^morning 
and  eviming. 

Take  care  that  the  bUge-water  is  pumped  out  whenever  practicable  ;  every 
day  Bhonld  bu  the  rule. 

ir  any  Hpi^iitic  disease  appears  on  boaxtl,  the  most  octivo  measures  must  bo 
taken  to  fumigate,  isolate,  t&c.  Uce  cliapter  on  the  1*rkvkstion  ok  Diseases). 

If  iliarrhriA  appear,  look  to  the  wator  hrst,  then  to  the  latrines,  tlien  to  the 
bilge,  tlien  to  food,  as  the  possible  causes.  Take  special  care  to  cleanae  the 
latriuen,  ivi  the  diseasii  may  be  comnmuiuablo. 

With  n'j^ird  osjictially  to  salt  moat,  see  ])age  177  for  the  cooking  of  salt 
meat,  and  for  the  possibility  of  converting  it  into  fresh  meat  by  dialysis.  Almost 
any  skin  or  membrane  will  do  as  a  diaiyser. 

In  the  cooking  of  the  preserved  vegetables,  remember  the  use  of  the 
permanganate  of  potash,  if  there  be  any  smeU  ;  or  if  there  is  none  of  the  j>er- 
manganate,  of  ehlorido  of  lime. 

The  administration  of  tlio  lenion-iuice  shoidd  be  carefully  looked  after. 
Every  man  shuuld  bo  soon  to  drink  his  allowance. 

Duties  on  Di^emharkation. 

Usually  the  men  are  landed  in  excellent  health,  but  almost  always  there 
u  large  iuiiount  of  Hicknesti  the  hrst  mtnith  after  landing,  lliis  arises  from 
{KTsoual  irrugalaritiei<,  ami  thy  medical  otlicer,  Ijefore  arriving  at  Ihc  jtort, 
should  Bpfnd  some  time  in  talking  to  the  men,  and  l^oi^tiug  out  the  inevitable 
consequences  of  misconduct  and  fo^ilish  irregularity.     Intumpemnce  espocially 


•  Tin:  Qnwin's  lU'Kuhlinns  (clause  39)  order  (m  ehlorino— common  wiH  four  ounee«  ;  one 
ounce  oxutc  iimuii-incsfl  ;  Hul]iliiiric  aci»l  oiio  tlui*l  oiiurc  (wliidi  [.i  nearly  two  uunces  by  weight^ ; 
water  two  fluid  ouuces  ;  the  pipkin  is  to  U'  placed  iu  a  vtsiH!!  <^f  hut  Muid. 
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is  the  grand  cause  of  diaoaHC  Hit*  men  on  landm^  are  placed  in  a  position 
of  Itmptalion  on  account  of  the  ill-judyod  liospittUity  and  welcome  of  their 
CLunnwles  at  the  station,  who  think  it  necessary  to  »how  their  pleasure  at 
meeting?  hy  doing  their  be«t  to  make  their  friends  ill  If  a  medical  ollicer 
lias  been  attentive  during  u  lung  voyage,  he  will  bo  sure  to  have  awjiiired 
much  iiilluenco  with  the  men  by  the  time  they  arrive  at  their  journey's  ond. 
He  should  use  this  powoi  for  their  good  (see  page  592). 


L 


SECTION  II. 
TRANSPORTS  FOR  SICK  TROOPS. 

No  specific  rcjfulationa  are  laid  down  with  respect  to  these  ships,  but  it 
wonM  Imj  very  desirable  to  have  some  sot  rules  with  respect  to  space,  diet, 
and  fittings.  At  present  the  diet,  especmUy  of  invalids,  is  not  gi>otl.  Tlie 
invalids  from  India,  hiiid[N!  at  Notley,  show  not  infrequently,  l>r  Maclean 
informs  us,  svmpt^jms  of  i«;iir\'y.  In  respect  of  fittings,  the  u»e  of  fwiuging 
cots  for  fwble  men,  and  well-arranged  closets  for  dysenteric  cases,  arc  very 
important.  So  also  with  the  cooking;  the  coarse  ship  cooking  is  a  great  trial 
to  many  patient*.  If  there  is  nec;d  of  Govermuent  transports  for  healthy 
men,  the  necessity  is  still  greater  for  sick  men.* 

The  general  rules  fur  transports  ore  to  be  attended  to  hero,  with,  of  course, 
such  relaxations  and  moditications  as  the  state  of  the  sick  suggests.  As  far 
us  possible,  the  sick  should  Ix;  trcjited  on  dock  in  tine  weather,  a  good  awning 
and  a  comfortable  port  of  the  deck  being  appropriated  to  theiu.  I  believo 
that  it  woidd  be  a  good  plan  not  to  send  home  sick  officers  and  men  in  the 
same  ship,  but  to  have  officers'  ships,  so  as  to  give  up  the  poop  to  the  men  in 
the  ships  which  carried  thorn.     This  division  would  be  a  gain  to  both. 

In  lime  of  war,  sick  transports  are  largely  used  to  carry  troops  to  hospitals 
in  rear.  For  this  puqiose  good  roomy  steamers  must  be  chosen.  For 
economy's  soke,  thoy  will  generally  be  large,  and  probably  with  two  decks  ; 
they  should  never  have  more,  and  indeed  a  single  deck  is  better,  liut  if  with 
two  decks,  each  space  sliould  bo  seiiarat-ely  ventilated  by  tubes,  so  aa,  as  far 
aa  posdble^  to  prevent  passage  of  fool  air  from  the  lower  to  the  upper  deck. 
All  the  worst  cases  should  be  on  the  upper  deck,  especially  surgiod  cases. 

The  decks  of  these  vessels  should  be  as  clear  as  possible,  bo  that  men  can 
l>e  treated  on  deck.  An  apparatus  should  be  arranged  for  hoisting  men  on 
deck  from  Ijclow. 

It  has  been  proposed  to  fit  those  ships  with  iron  bedsteads,  and  no  doubt 
this  gives  the  men  more  space  j  but  a  better  plan  still  would  probably  )w  to 
have  short  iron  rods,  to  which  every  cot  CJiuld  l>o  susjwnded.  The  sick  men 
might  be  carried  in  their  cots  on  boanl,  and  again  removed  If  the  rods  are 
nuide  alK>ut  14  inches  high,  and  bent  in  at  the  top  so  as  to  fonn  a  hook,  a  cot 
is  hung  easily,  and  will  swing.  There  is  space  enough  below  to  put  a  close- 
stool  or  pan  under  the  man  Avithout  stirring  him,  if  a  flap  is  left  open  in  the 
canvas,  and  a  hole  left  in  the  tlxin  mattrora. 

Fixe<l  berths  are  not  so  good,  but  some  most  be  provided.  Some  cots  can 
swing  from  the  top,  and  some  men  can  l>e  in  hammocks.  Probably  every  sick 
tninapnrt  should  have  aU  these,  vi/.,  iron  liedsteads  at  some  points  fastened 

*  Kunnerly,  wbeu  the  Uto  I>r  Hcott  wan  out  nf  Uiwn.  I  hwmI  to  Uki:  hU  duliei  of  Exiiminiss 
l')iy«irian  to  the  Flaat  Imiin  f'ompnny.  One  of  th<*»«*'  (iatiM  wiw  to  read  the  joomals  of  the 
iiKiit<-«I  olfirt-m  rttiiniiii^  wilJi  tUMipn.  lu  tliesf  joiinmlN  the  MVAtcni  of  hriDging  home  invalids 
wna  very  rnMiurntlv  ntn^ngly  i.ummeiited  on  nnd  coodemiMid  ;  yet  it  hot  very  Uttlo  improved,  if 
at  aX\,  uiice  tnosc  days. 
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to  th(*  deck,  iron  staTKlarrla  for  swingiiig  cots,  cots  Bwinging  from  tlie  roof, 

luw  iKirtha,  and  haiuinuckt^ 

In  tbt'w  sick  tranitporU  the  kits  am!  clothca  must  be  stowed  aw«y ;  and  as 
ihvy  are  often  very  rlirty  and  offensive,  and  sometimes  carry  llie  poison  of 
(y]jlitw  and  other  (iiBeafiCH,  the  place  where  tljey  are  put  should  be  constanUy 
fumigated  witli  nitroos  and  sulphurous  acid  alternately.  I^jbert  Jackson 
mentions  that  dirty  clothes  ami  bedtling  may  be  soon  washed  sweet  by  mii- 
inj»  oatmeal  witli  suit  water. 

I)irootly  ft  sick  transport  has  landed  the  sick,  tho  whole  place  alionld  be 
thiiroughly  waslied  and  scraped,  then  the  walls  and  ceiling  should  be  lune- 
waiih(«],  an<I  the  t>etwoen  decks  constantly  fumigated  till  the  voiy  moment 
whuii  freali  sick  t'ml)ark. 

SECTION  ni. 


HOSPITAL    SHIPS. 

IT-ios*!  are  fihips  Lritendeil  fnr  tho  reception  and  treatment  of  the  sick, — 
floating  hospitalflr  in  short.  WlK'uever  opcrationrt  arc  undertaken  along  a 
*tniil>oanl,  and  esjK'ciidly  wlien  a  force  is  moving,  and  places  for  fixe^l  hospitals 
i-anuot  bi3  asHignt'd,  they  am  iiidiHiHUiwible.  They  at  ouco  relieve  tho  army 
from  a  vcr^*  lH;avy  cnruiubrniice,  and,  by  the  prompt  attendance  which  can  be 
given  to  the  Hick,  save  many  lives.  They  should  always  be  organieed  at  the 
commencement  of  a  campaign. 

However  convenient,  and  indeed  necessary,  they  are,  it  must  be  cloarly 
imderstood  tliat  tliey  are  not  equal  to  an  hoH]>itul  on  shora  It  is  imposslblo 
to  v(  iitilftto  and  clean  thi;m  thorottghly.  Tli«  himico  is  small  between  docks. 
Tlin  wo*>d  gets  inipregimtud  with  olJhivia,  and  even  sometimes  tho  bilge  ia 
(■(intiiiuinuli'il  1  Iiavn  \)wu  iiifonrii'd  by  Vr  Ilecher,  latt<  pathologist  in  China, 
tliat  iwi  11  in  Xhv  vnry  ln'rtt  itf  the  hoR]>itala  used  then',  it  wa^  quite  clear  that 
ill  every  voiind  thciv  was  evidence  ul  a  slight  gangrenous  tendency.  In  fact, 
it  JH  perhiips  impojisihlo  to  j)revent  this. 

Thv  prineij^c*  of  sejiaratiun  sliould  be  carried  out  in  these  ships.  One  ship 
for  woun<U'il  men,  unotlicr  for  fevers,  a  third  for  mixed  cases.  In  line  weather 
tite  sirk  Hhoidd  bo  tn-ati-d  on  deck  under  a\vning8.  The  I>ctween-deckfl  must 
be  thiiroii|*hly  ventiljitid,  mid  alf  measures  of  fumigation^  fre4|uent  Itme- 
ujiKhing,  »Ve.,  nuu'*L  be  constantly  employed  Charcoal,  also,  in  substance 
t^himld  1k\  liu-gely  used,  and  is,  in  fact,  quite  indispensable.  AV'arming  by 
stoves  nnwt  Ix*  used  in  dump  and  coltl  weather,  and,  if  so,  advantage  should 
be  taken  of  llite  source  uf  fieal,  ami  of  all  lightis  to  improve  ventUation. 

Shi|w  of  one*  deck  are  >»etter  tlmn  two  ;  but  as  they  will  hold  a  very  small 
numlxsr  of  sick,  two  decks  must  be  iiped.  But  not  more  than  two  deckfi 
shiitdd  be  uw-d  ;  and  if  Uicrc  bo  a  third  or  orlop  dock,  it  should  b.'  kept  for 
stores.  Sometimes,  if  there  ore  two  decks,  the  upper  deck  is  nsod  for  ofticers 
luid  tbe  lower  for  troiips,  but  the  reverse  arrangement  should  be  a^lopteiL 

The  ventilation  of  the  b<'tween-*lecka,  in  addition  to  IMmond's  plan,  should 
be  nirried  on  by  tuWs,  whieh,  if  the  central  slmft  is  acting,  will  be  all  inlets, 
and  can  be  so  arranged  as  to  rause  good  diulribution  of  the  air. 

In  an  hospital  ship  the  o(Hce»  are  the  same  as  in  a  land  hospital — ahhition- 
room,  surgery,  pur\'eyor'«  store,  bakehouse,  lanndr)%  pack-store.  In  the  Anny 
McHlieal  Kepoil  for  1851)  is  a  description,  with  plans,  of  tlie  hospital  shipe 
Mauritius  and  Jlelboume,  etpiijipod  by  Dr  Majdclon  for  service  in  China ; 
this  l^tper  should  be  referred  to,  as  it  gives  n  very  good  account  of  tho  arrange- 
monta. 


Tho  tittinj:^  of  an  hoepitoi  ship  should  l>c  »8  fuw  and  simple  as  possible,  and 
invarialily  of  iron.  Tables  ahould  be  small,  and  on  thin  iron  lega.  Swinging 
cota  (lis  noticed  in  llie  former  suction)  are  indiepenBablo  for  wounded  men,  and 
the  appliances  for  the  rceeivin^  anti  removing  tlie  excreta  of  dyeenterii:  and 
feljrile  imtients  must  be  cartdully  attendwl  to.  Burths  shoxdd  not  be  of  wood, 
but  of  iron  l>ars,  which  are  much  inoro  easily  laifl  Ijoi-d  and  cleiinnd. 

Tlie  supply  of  distiUtxl  drinking  water  ehouM  be  a«  large  as  possible,  and  a 
good  distilling  apparatus  shoidd  be  on  board,  whether  the  vessel  bo  a  Bteainer 
or  not 

Tlie  laundry  arrangeinonts  are  most  important,  and  I  believe  it  would  be  a 
good  jdan  to  liave  a  small  aliip  converted  entirely  into  a  laundry.  It  would 
not  only  wash  for  the  sick,  but  for  the  healthy  men  also.  So  also  a  separate 
ship  for  a  bakery  is  an  important  jwint,  so  aa  to  have  no  baking  on  btmrd  the 
hospital  ship. 

On  boarti  the  hospital  ship  there  should  be  constant  fumigation ;  lime- 
wa«liing,  wbeuever  any  part  of  the  hOsjtital  can  be  cleaned  for  a  day  or  two, 
and,  in  fact,  every  other  prcniution  tjiken  which  can  be  thought  of  to  make 
the  floating  hospital  equally  clean,  dry,  well  aerated  and  pure,  as  an  hospital 
on  ahore. 

f  Ju  biw\rd  hospital  ships  it  is  often  easy  to  nrrange  for  aea-lmthing  and 
douchiug;  it  should  never  be  forgottfui  wlmt  iiuportant  curative  means  tlieae 
are. 

In  case  pyiemia  and  er3r8ipelas,  or  hospital  gangrene  occur,  the  cases  must 
be  treated  on  deck,  no  matter  how  bad  the  weather  may  l>e.  Ciood  awningt> 
to  protect  from  wind  and  rain  can  be  put  up. 

If  cows  or  goats  are  kept  on  boartl  to  supply  milk,  their  stalls  must  be  kept 
thoroughly  cleaned.     But  gencmlly  it  Is  better  to  obtain  milk  from  the  shore. 


CHAPTER   V. 
WAR. 

The  traile  of  tho  ftoldier  is  war.  Fur  war,  he  is  select^,  moiutaineU,  and 
tanf^ht.  As  a  force  at  the  command  of  a  govcnunent,  the  army  ia  also  an 
agent  for  nmintainiiiR  public  onler ;  but  this  ia  a  minor  object,  and  only  ooca- 
sionally  called  for,  when  the  civil  jiower  i«  iucomjxitcnt. 

In  tliiHiry,  an  anny  slioidd  bo  ao  trained  for  war  as  to  Ijo  ready  to  take  tlw 
field  at  literally  a  mouieiit'e  notice.  The  various  parts  cunipoaing  it  should  W 
BO  organised  that,  almost  as  quiokly  an  the  tt;Iegrum  llie»,  tliey  can  l>ti  hruuglit 
together  at  any  point,  prompt  to  commence  those  combined  actions  by  which 
a  body  of  men  are  moved,  foil,  clothed,  kept  supplied  with  munitions  of  war, 
mainUiined  in  lieaUh  or  cUred  if  fiick,  ainl  ready  to  undertake  tdl  the  engineer- 
ingf  mechanical,  and  strategical  and  tactical  movements  which  constitute  the 
art  of  war. 

Tlmt  an  organisation  so  perfect  Hhall  be  carried  nut,  it  is  necessary  that  a\\ 
itfl  i)arta  shall  bo  e<pudly  efficient ;  if  one  fails,  the  whole  machine  breaks  down. 
The  .strength  of  a  chain  is  tho  strength  of  its  weakest  link,  and  this  may  he 
said  witli  equal  truth  of  an  army.  Commissariat,  transport,  medical,  and  en- 
gini^iriag  apjiHauces  aro  as  essential  as  the  arte  of  tActics  and  strategy,  it  is  a 
narrow  ami  a  dangerous  view  which  aeos  in  war  menily  tho  movements  of  the 
soldier,  witliout  recognising  the  loss  seon  agencies  wliich  insure  tliat  the  soldier 
shall  ho  armiul,  ftut,  (dulhod,  healthy,  and  vigorons. 

I)uring  peace,  the  snldier  ia  traineil  for  war.  AVliat  is  meant  by  training 
for  wiir  i  Not  merely  that  the  snliHer  shall  bo  taught  to  u^  his  weapons 
with  elTect,  and  to  act  his  part  in  tfiat  raacliino,  where  something  of  mechani- 
cal accuracy  in  iniiiriuled  on  human  beings,  but  that  ho  shall  also  know  how 
to  meet  and  ijidividuiUly  c(>j)e  witli  the  various  conditions  of  war.  wliich  dificr 
8o  much  from  lhot=e  of  peace. 

It  is  in  tho  nature  of  war  to  reinduco  a  sort  of  barbarism.  Tho  arts  an^! 
appliances  of  [teawj,  which  t^ind,  almost  without  our  caro,  to  eholter,  and  clothe, 
mul  h'lil  iH,  diaajvpoar.  The  man  reverts  in  part  to  his  pristine  condition, 
and  oflou  nmat  iiiiniKtur  as  he  best  may  to  liis  own  wanti  No  doubt,  the 
!Stat«  will  aid  liitu  in  thia ;  but  it  is  impossible  to  do  so  as  completely  as  in 
peace.  Often,  indwd,  an  anny  in  war  has  maintained  itself  in  complete  in- 
dependence of  its  haso  of  supplies,  and  in  almost  every  campaign  then.'*  is 
more  or  less  of  this  independence  of  action. 

In  peace,  the  soldier,  as  far  as  clothing,  feeding,  shelter,  and  cle&nliness  ape 
concerned,  is  almost  reduced  to  the  conilitiun  of  a  passive  agent  Everything 
is  done  for  him,  and  all  the  appliances  of  science  are  brought  into  play  to 


save  labour  trnd  to  lessen  coat  Ta  this  the  propor  plan?  Looking  to  the  con- 
diLums  uf  war,  ought  not  a  soldier  to  he  consideivtl  in  the  liyht  of  tin  emi- 
grant, who  may  auiUK-nly  be  ralleil  ui>on  to  i[uit  the  appliancus  of  civilised 
life,  and  y>ho  niU8t  depend  on  himself  and  hia  own  powers  for  the  lueana  of 
comfort,  and  ovon  suhsistenco? 

There  is  a  goneral  impression  that  tho  English  soldier,  when  placed  in 
unaccustomed  eirrumtitunee.-*,  can  do  nothing  for  himself,  and  is  holplesa.  If 
80^  it  is  not  the  fault  of  tin?  man,  hut  of  the  system,  which  reduces  him  to  such 
a  shite.  That  it  in  not  the  fault  of  tho  man  is  shown  by  the  fact  that,  liow- 
evcr  helpless  the  English  soldier  may  ajipoar  to  he  in  tho  first  eAmj>aign,  ho 
flubsoquently  becomfs  as  clever  in  proviiling  for  himself  an  any  man.  Tho 
Crimean  war  did  not  |)erhaii8  last  lung  enough  to  show  this,  but  the  Peninsu- 
lar war  provod  it.  Tho  soldier  there  leamc<l  tt>  cook,  to  house  himself,  to 
shelter  liiniself  from  the  weather  when  ho  had  no  house,  to  keep  himself  clwan, 
and  to  mend  and  make  liia  clothes.  Was  it  not  tho  power  of  doiufj  these 
things,  as  well  as  tho  mere  knowledge  of  movement**  and  arms,  wliich  made 
the  Duke  of  AVellington  say  that  his  army  could  go  anywhere  and  do  any- 
thing? iVnd  tho  wars  at  the  Cape  and  in  New  Zealand  have  shown  that  the 
present  race  of  soldiers,  when  remnved  from  the  appliances  of  civilised  life, 
have  not  hi-st  this  power  of  adaptation. 

The  En^^'lish  ^soldier  is  not  helpless  ;  he  is  simply  untraineil  in  tlie^  things, 
and  so  long  as  he  is  untrained,  however  i>erfect  he  may  be  in  drill  and 
mantcuvre,  ho  is  nnt  fit  for  war.  The  campaign  itself  must  not  be  hia  tutor  ; 
it  must  be  in  the  mimic  campaigns  of  peace,  in  which  the  stem  realitiea  of 
war  are  imitated,  that  the  soldier  must  bo  trained.  Our  present  lield- 
days  n»prosent  the  very  acme  and  culminating  ])oint  of  war ;  the  ffw  bright 
moments  when  the  long  marches  and  the  wearisome  guards  are  rewarded  by 
the  wild  excitement  of  battle ;  but  the  more  conmion  conditions  of  tho  cam- 
paign ought  also  to  find  their  parallcL  Since  the  Crimean  war,  much  has 
been  done  to  iuKtruct  the  soldier  in  the  minor  arts  of  war.  The  establisli- 
ment  of  camps  has  to  some  extent  familiarised  him  with  tent  life  j  the  flying 
columns  which  go  out  from  Alderahot  show  liim  something  of  the  life  of  tho 
bivouac,  and  the  training  in  cooking  which  Lord  Herbert  ordered,  is  teaching 
him  how  to  prepare  his  food.  It  requires  only  an  extension  of  this  system 
tu  make  the  soldier  familiarised  with  the  chief  conditiona  of  the  life  in  cam- 
paigns. 

A  campaign  can  never  be  successful  unless  the  men  are  healthy.  How  are 
men  to  be  trained  ao  as  to  start  in  a  campaign  in  a  healthy  condition,  and  to 
be  able  to  hear  the  manifold  trials  of  war )  The  answer  may  bo  given  under 
three  heads — 

1.  Prepftration  for  war  during  peace. 

2.  Entry  on  war. 

3.  Actual  service  in  war. 


L 


SECTION  L 

PREPARATION  FOR  WAR  DURING  PEACE. 

The  various  conditions  of  war,  which  are  different  from  those  of  peace,  are — 
1.  Exposure  to  the  Weatfnr. — It  is  a  couslant  obsenaliou  that  men  who 
have  led  out-door  lives  are  far  more  healthy  in  war  Uian  men  whose  occupa 
tions  have  kept  them  in  houses.  The  aoldier's  life  should  be,  therdbre,  an 
out-door  one.  ITiia  can  only  be  done  properly  by  keeping  him  in  tcnl«  during 
tho  aunimer.     It  would  be  irell,  in  fact,  to  tent  tho  whole  army  from  the 
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middle  of  May  to  the  ond  of  October  every  year.  The  expense  should  be 
looked  on  as  a  necessary  part  of  the  military  e-stablishment*).  AVcKxIen  huto 
are  too  like  ortlinary  burracks.  As  Lho  soldier  has  often  to  sleep  out  in  war, 
lie  should  be  ucco^tomod  to  this  also  in  i)eace ;  wann  summer  nights  1)eing 
first  seleetetl  to  train  hiiu.  It  will  soon  bo  fmuid  that  he  will  very  soon  acquire 
the  power  of  rosistanot*  to  cold.  Tliis  plan  also  will  te«t  the  utility  of  Uiis 
clothes,*  It  has  been  found  by  experiment  that,  by  careful  training,  even 
delicate  persons  can  boar  sloeping  out  at  night,  even  in  tolerably  cold  weather, 
without  injury*,  pr^jvided  thi  re  be  no  rain.  At  the  latter  end  of  the  summer 
it  would  bo  well  to  expose  llie  men  even  to  rainy  nights,  their  clothes  being 
adapteil  for  this  by  tho  nupply  of  walurp roofs. 

It  may  bo  tliought  that  tniinin^  of  this  kind  is  nedllcss,  and  that  it  may 
be  left  to  the  camjiaijjfii  to  accustom  the  men  to  exposure,  but  this  ia  not  the 
caBo ;  a  nnn)ber  of  men  are  rondeivd  inetUiient  at  the  commencement  of  a 
campaign  simply  by  the  unaccustomed  exposure. 

2.  Tent  and  Camp  Life. — Tlio  pitcliing,  striking,  and  cleansing  of  tent«i, 
(see  pagt'  308) ;  the  digging  trenches  round  the  taints,  and  provitling  for  gene- 
ral surface  drainage  ;  the  arrangement  of  the  interior  of  the  tent,  &c.,  should 
all  be  cai-efully  taught.  8it  idyo  the  camp  life  of  the  campaign  should  bo 
clonely  imitated.  A  place  being  tnkon  up  fur  the  camp,  and  if  tliere  be  any 
prevailing  wind,  the  front  of  the  camp  }>eiiig  turned  to  the  wind,  dry  paths 
should  bi^  cnnRimcted  bt'twcen  tho  diiforcnt  parta  ;  latrines  should  be  dug  iu 
rear  of  the  stables,  and  not  too  near  tlie  kitchen,  and  en  echelon  with  the 
camp ;  each  lalrLue  should  bo  a  trench  twenty  to  hfty  feet  long,  acconling  to 
the  aizo  of  tho  can^p,  tm  dei^p  and  two  Avido  at  the  top,  and  three  at  the 
bottom.  The  earth  thrown  out  should  be  arranged  on  three  sides.  It  should 
bo  screened  by  branches  of  trees,  and  e^irth  sli«>nhl  Ijc  thrown  in  every  day. 
"WTien  four  foot  fmni  tho  surface,  it  sliould  be  tilled  in  an*!  another  dug,  the 
earth  of  the  old  one  being  raised  like  a  numnd  to  mark  tho  spot.  Close  to 
it  an  urinal  shouUJ  ho  construet^'d,  of  a  sloping  ohannel  jMived  as  well  as  it  can 
be,  and  leading  into  the  latrines,  or  of  a  tub  which  can  be  emptied  into  it,  and, 
as  far  as  possible,  men  should  be  prevented  from  passing  the  urine  round  their 
tents, 

A  corps  of  scavengers  should  bo  immediately  organised  to  clean  away  all 
surface  filth,  and  to  attend  to  tho  latrines  and  urinals.  Ail  refust?  must  be 
completely  removed  J  it  is  often  a  good  plan  tfl  burn  it.  Both  in  peace  and 
war,  encamping  ground  aliould  be  often  chiuiged,  and  an  old  camp  should 
never  be  0Gcu])ied.     (For  erection  of  huta,  see  page  301), 

In  addition  to  tents,  the  men  should  bo  taught,  if  possible,  to  house  them- 
»elves.  Ruts  of  wattle  should  be  run  up,  or  wooden  sheds  of  some  kind.  In 
war,  men  soon  learu  to  hous*^  themBclves.  Luscomhct  gives  the  following 
accoujit  of  tho  huts  in  the  IV'iiinsula  : — 

"A  eoik  tree  or  evcrga'eu  oidc  with  wido-sprcading  branches  was  chosen; 
a  lower  branch  wa.s  nearly  cut  through,  so  as  to  allow  the  extreme  jtoints  to 
drtjp  to  tlie  ground.  Other  branches  were  then  ruL  fri:>m  adjoining  trees  and 
fixed  in  a  circle  in  the  grountl,  throtigh  the  branch,  on  wliich  their  upper 
branches  rest*,*d.  Smaller  branches  were  then  inttirwovcn  to  thicken  the  walls, 
and  the  inside  was  lined  with  tho  broom-plant,  which  was  thatched  in.     Tho 


•  In  reference  to  what  was  wid  (p,  383 )  nf  the  f^at  hnportanre  of  a  hood  to  the  preAtCNit 
for  men  who  Bleep  out  iit  iiifjht,  an  old  uh^erxatiuu  of  DoaaJcl  Mnani  U  of  iulyrest.  Ho  stales 
that  in  1760  the  grfator  hunlth  enjoyed  hy  the  Austrian  llus-iare  over  other  troom,  wu  owiag^ 
to'theluirboots,  and  the  Iw^o  cloaks  with  hnorLi  carried  hy  these  men.- On  t/u  Meann^ Prt- 
$ernng  the  BedUh  c^the  Anny,    (2d  ckWI.  1780,  p.  7.) 

+  On  tlio  Meoxu  of  Preacrving  tho  UmUIi  uf  Soldiers,  1621,  p.  107. 
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floor  uf  tlie  hut  was  put  due  east,  »o  that  the  sun  might  pasa  over  it  before  it 
iviiohed  tho  hori/on." 

Tills  hut  was  very  cool  during  the  ilay,  but  veri/  cold  at  night,  and  thua 
"vi.*ry  iirt'ju*licial  to  health." 

Underground  liute  aro  sometimes  used  ;  they  are,  however,  dangerous  ; 
they  are  ollen  damp,  aud  are  difficult  of  ventilation.  In  eold,  dry  couutries, 
however,  lh«y  ure  warm,  aud  the  Tu.rlt«  have  eouHtantly  used  them  in  caiu- 
]>aigns  in  winttT  on  the  l)aiiiilje.  They  have,  however,  fn-quently  aufit'red 
i'roiu  typhxLs.  If  Uiie<l,  there  should  he  two  openings  l>esi<li:s  the  chiuun^y,  so 
rt-s  to  allow  a  current  of  air ;  ami  a  spot  bhould  he  chosen  whero  it  is  lenst 
likuly  water  will  gravitate.  Itut  mitk-rgrouud  huts  ai-e  always  to  be  discour- 
aged if  any  »uh«titutea  can  be  found.  Sometimes  the  8i4le  of  a  hill  i8  cut  into, 
and  tilt?  0]>en  top  covered  with  boards  aud  earth.  Thia  id  aa  bad  as  an  under- 
ground hut. 

Tents  flhouM  not  be  placed  in  an  excavation,  but,  if  too  cold,  a  wall  o* 
stones  or  earth  shoiild  be  built,  aud  the  tent  placed  on  it.  When  Bleeping 
(Uit,  the  iiuMi  should  be  taught  to  use  every  inet|uality  of  the  groimd  aa  a  pro- 
tection against  cold  winds}  it  is  astonii^hing  what  protection  even  a  slight 
elevation  gives. 

3.  Cooking  of  Food. — No  doubt,  in  future  wars,  all  governments  will  ea- 
deavour  to  sujiply  prepared  ami  cuoked  fooil  (see  pagu  225),  so  as  to  lessen 
Iht!  cost  of  transport  and  the  laboui'  of  the  soldier,  Hut  as  this  cannot  always 
l>e  depende*!  uikui,  the  soldier  must  \h*  trained  to  cook  his  oniinary-  rations. 
Thia  should  not  be  done  for  him  ;  he  ought  to  do  it  himsi'lf  merely  with  tlic 
appliances  he  would  have  in  war,  viz.,  his  camp  kettle^  canteen,  and  tin  phite. 
The  cuuip  kitchen  is  made  simply  of  a  round  or  square  hole,  suuk  half  a 
foot  to  a  foot  in  the  ground ;  the  tire  is  fed  witli  air  by  a  small  channel  cut  in 
the  ground  for  some  little  distance.  This  channel  shoidd  be  covennl  in  with 
turf  or  stones,  aud  by  proper  mauagemeut  the  draught  to  the  fire  can  be  in- 
creased or  lessened  ;  if  the  fire  itself  he  more  or  less  covered  with  a  stone,  or 
tin  plate,  or  tiurf,  the  fuel  can  be  economised.  The  fire  can  l)e  useil  for  boil- 
ing, or  for  baking  in  tlie  canteen  ;  tlie  tire  being  then  taken  out,  or  the  embers 
heaped  round  the  sides,  and  the  top  rlosetl  or  nearly  so.  If  a  tamp  is  morr- 
permanent^  Captain  Cinuit's  plan  (page  290)  should  be  imitated,  the  central 
chimney  being  made  of  planks.  But  everything  should  be  done  by  the  men 
themselves. 

At  thtt  commenc4?ment  of  a  campaign  many  men  lose  flesh  and  strcngtli 
from  the  food  being  badly  cooke<l  and  indigestible. 

In  the  PeniuFular  war  tlie  men  became  admirable  cooks.  At  first  very 
largu  amn»-kettles,  intended  for  half  a  company,  were  U8<»d,  aud  were  carried 
on  horses.  They  did  not  answer,  and  the  men  left  them  Iwhiiid.  After- 
wawls  smaller  eamp-kettlea  were  supplied,  one  for  cat:h  mess  of  six  or  eiglit. 
Luseombe  mentions  that  the  supiply  of  salt  was  found  to  be  a  very  im])ortant 
point ;  ho  says,  he  had  uo  idea  of  the  value  of  thia  condiment  till  he  saw  the 
way  in  which  the  men  saved  every  little  particle  j  without  it,  in  fact,  animal 
and  even  vegetable  food  is  unsavoury. 

It  may  be  a  question  whether  tlie  present  canteen  might  not  be  improved  ; 
it  shoidd  not  be  soldered.  No  soldered  articles  do  in  war  ;  the  solder  melts, 
and  cannot  bo  reploceil.  i^Iaiiy  years  ago  a  very  portable  cooking  tin  was 
sold  in  shoj^s  in  London  ;  it  would  hold  a  pint  of  water,  which  could  be 
boiled  by  lighting  a  comparatively  small  piece  of  brown  jiajier,  placed  in  an 
outer  casing,  and  slowly  supplied  with  air.  The  objection  to  any  articles  of 
this  kind  is  the  weight. 

In  the  Crimea  some  camp  stovos,  invented  or  improved  by  Soyer,  wore 
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Mvioft  boffia^  and 


11w  diARntlawIt  olcMMp  evokia^g  to  be  ta*|^  an 
Makiag  ■oa^BMkiag  tea  aM  eoOBc,  eooking  iimmtd 
€akm  of  4w,  sod  oatmeal  |Miffriif(pfc 

4.  ^V^r  i^ppig' — A«  impoie  valcr  k  a  gnat  eaoae  of  rirlmwa  in  vmr. 
ikm  aoUMT  ah<mM  be  tma^t  hem  to  laeqguK  napnilj,  sad  bov  to  nw 
tba  timfh  ■rthada  ef  pwiftntina  vilb  rhwrnil,  ahoo,  tea»  bodltDg,  && 
(8ee  cbi^4er  on  Wateb.) 

ft,  MemitMij  <:ioth/s. — Every  aiddier  eaniea  a  hold-all,  bat  toany  cannot  use 
It  pffoperlx.  It  ma/  be  aogpeated  wttetber,  in  tbe  woriufaop«  whlcb  are  now 
being  eirtabliabed,  it  would  not  be  weU  to  let  eroy  recruit  have  a  mtiatli's 
maetke  in  rep^^f^  elotbea,  and  etpedallj  boota;  ample  plana  of  lepaar 
being  selected  if  it  be  poanble. 

6.  Ctfttnlhii'SB. — In  war  a aooroe  Off  diaeaae  ta  the  want  of  cleanlinen.  Very 
aoon  the  pvnou  owl  clotbca  get  corered  with  lice ;  all  the  garmente,  oqter  aa 
well  aa  undur,  get  impregnated  with  sweat,  and  become  very  tilthy.  llie  best 
gvneralB  bare  alwajra  be^  very  ciuefal  on  this  point,  and  have  had  frequent 
%ra4hinx  paradea.  Aa  waaliing  clothes  u  reality  au  art,  the  soldier  should  bo 
tiii^ht  tij  do  it,  not  by  machinery,  but  in  the  rade  faathion  he  must  practise 
during  wur.  Clothee  can  be  partially  cleaned  by  drying  and  beating.  (See 
pii^'e  372.) 

Tljt*  Imir  should  be  cut  short  In  the  absence  of  water  for  washing,  the 
beat  pliut  is  the  ttiuall-UMjth  comb,  to  keep  the  luiir  free  from  vermin,  and  it 
may  Ihj  a  ijmwtion  wlu'ther  one  ahould  not  be  supplied  to  every  soldier. 

Washing  thu  whole  l>o«ly  in  cold  water,  whenever  it  can  be  done,  is  not  only 
bracing  and  invigorating,  but  etreugthena  it  against  TicLBsitudea  of  weather, 
and  against  dyst^ntery.* 


SECTION  II 
ENTRY   ON   WAR. 

WIh'U  fu!tual  war  rominenren  Hom?  further  steps  become  necosaaiy. 

All  rxpniciico  showH  thai  men  umk'r  twenty  or  twenty-one  years  of  age 
cannot  Ix-iir  the  JiitiKUcs  of  war.t  If  jioHsihli!,  tlien,  all  men  below  twenty- 
one,  or  lit  liny  vwU'  below  twenty,  shoukl  be  held  back  from  the  campaign, 
and  fnrnied  into  dejMit.8,  whence  they  may  be  dniiigliLed  for  active  service  ou 
occuHion.  <  ►f  coiirfie  every  means  flhonld  bo  taken  during  their  service  at  the 
deputii  to  htren^thiin  iind  hanlen  them. 

All  w<v(ikly  men  should  also  be  held  back,  and  every  man  thus  retainetl 
Hlwiiild  (vimi^  under  tho  surgeon's  superintendence,  not  in  hospital,  but  while 
iW\\\^  his  duty. 

Till}  nitiu  who  arc  about  to  enter  on  tho  campaij^n  should  at  once  com- 
m(*nce  u  mohi  severu  training,  especially  by  marches  with  weights.  If  there 
bo  time  tti  lUr  it,  tiiifl  wliould  bo  carried  to  an  extent  even  greater  than  will 
Im  ileiimtided  in  war,  in  the  maimer  of  tho  Romans,  who  trained  their  sol- 
diers flu  Hoverely  in  i)ea<'e  that  war  was  a  relief.     The  rules  given  in  marches 


•  noih  I>tinnlt1  Mniiru  nuil  Liml  nuticc  this. 

t  Tlio  I'xnntiili'N  nri<  niiniemiiH,  litit  the  lullovring  are  often  qnotiMl.      In  1805  the  French 
nrrity  liniUn  nii  a1   Uoulnt^tii!*,  ami   niarchntl  400  IfAgnes  (l-Yencli)  to  fight  at  Auaterlitz  ;   tbe 

iiittttK'"*!  »nl«!iftr  wiw  tnuiilv-lwo  years  »il«I  ;  thry  It-ft  Bcarcely  any  lick  or  wmimled  rw  ntifr, 
II  IW>V  till-  Krvnrh  iniirchrA  Iroiu  the  Oennan  province  to  Vieuoa  ;  n«l  half  the  ariur  were 
Atfi'il  iwi'tity  >fi)i>t ;  tho  1u>n]iiuIh  wcn>  tUk-il  with  hick.  In  1813  and  IbW  the  t1«spn.tcjje«  of 
^laiioUvtit  a.tv  lUtcd  witli  t-iitiipUtntH  i>f  tlit*  **  Iiovh,"  who  were  oent  him,  and  who  dlicu  iu  molti- 
tuUo*  h>'  tlw  runJ  Niilv  and  iii  the  hoopital^. 
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nboiit  sore  feet,  and  the  nieanfi  of  preventin}^  thoAe  and  otlicrerilB,  should  be 

attenJenl  to  (see  j»nge  3G1,  et  to'tj.)  ut  this  tiiue. 

Certain  changca  in  the  food  uf  the  men  should  be  moile. 

TJie  HXertioUd  of  war,  bodily  and  mental,  an-  often  very  great,  and  dc>nmnd 
an  incrviwed  quantity  of  food,  es[KK:ialIy  in  the  nit.ri)genoU6  and  futty  ele- 
Tiu-nti*;  an  incrcasfd  amount  of  meat  ami  l)»vad,  with  the  aildition  of  litt 
hiioMiT.  cheese,  and  |k*418  or  beans,  yjiouhl  he  ^iven,  so  an  to  bring  tliy  daily 
umnuiit  of  nitropcn  to  400  prains,  and  of  eai*l)on  to  5000  or  fiOOO  ^ri-iing 
ilaily,  or,  in  other  wonU,  6  ounces  of  alhuniinattw  ( -  400  ffraina  uf  tiitn»^'un 
and  about  1400  gmijjs  of  carbon),  3  ounces  of  fats  (  =  11 37  gruins  of  curlMin, 
and  about  14  ounces  of  carV>o-hydrfltes  (  =  2702  grains  of  carhou).  The  saltj* 
)d»o  miist  be  increased,  and  it  would  l>e  well  io  do  this  by  addling  eldoride  uf 
jH)tas«ium,  phosphate  of  Bo<la,  and  porlia]^  a  little  citmti*  of  iron  to  the 
cidiuary  salt.  During  the  war,  maki*  every  etfort  to  gut  breai-l  and  Hum-  guj>- 
pliud  ill  lieu  of  biscuit  (see  page  106),  and  to  supply  n-d  wine  (pugi*  241). 

As  one  of  the  perils  (tf  war  is  the  oecurrence  of  scurvy,  the  supply  of 
fresh  vegetables  should  be  increased  ;  if  tliewe  at  lUl  fail  during  the  campaign, 
the  preserved  vegetables  must  be  issued,  and  the  otlier  prccftutions  t^dceii  (see 
pages  463-466),  Considering  the  benefit  apparently  derive<l  in  Captain 
Cook'e  voyages  from  wort  maile  from  malt,  it  might  l>u  worth  while  to  tiy  the 
effect  of  introducing  this  as  a  beveragi*  ;  it  can  be  reailily  made. 

Ponald  Monro  meutiona  that  at  lJn*meii,  in  17G2,  when  no  vegetabhs 
could  lie  gt>t,  and  fresh  meat  was  dear,  and  srun'v  broke-  nut,  infusion  of 
horsts-radiuh  was  foiiiul  to  be  useful.  Spruce  beer  was  also  used.  The  con- 
centrated foods  should  also  l«  largely  stored,  so  that  the  troops  can  bo  sup- 
plietl  on  exctiraions  or  in  emergencies,  and  the  men  should  be  taught  how  to 
cook  them,  and  especially  in  the  case  of  the  compressed  vegetables. 


SECTION  III. 

ACTUAL   WAR« 

Kxperiencc  has  showed  in  hundreds  of  campaigns  that  lliere  is  a  laTgo 
amount  of  sickness.  The  almost  universality  of  this  pmvcs  that,  with  every 
earn,  the  conditions  of  war  are  unfavoumbli'  to  health.  The  strenuous  exer- 
tions, the  broken  rest,  the  exposure  to  cold  and  wet,  the  scanty,  ill-cooked,  or 


•  Sanitary  RuI^m  uf  the  RomnnM  during  Wnr. 
Veffetiiu  {Dt  Ite  ifiiiUtri,  V\h.  i'\\.  cap.  '2)  t<^y%  the  Romans  U*<tk  ifreAt  rarf  that  the  m^n 
flhoiiM  Tks  well  «upplied  with  kckmI  water,  flood  jiro^nsions,  tirawood,  BulKfient  oannlity  of  wine, 
vine)^,  and  rait.     They  «n<leavour&cl  to  Lieep  their  antiies  in  good  health  by  aue  atteutiou — 

1.  To  Situation  ;  A%oidin^  marahea  and  dry  uncovered  ground  in  auninxT  :  tn  having  tcDts ; 
fiwiuentlv  chauf^ing  ranipii  in  summer  and  nutumn. 

2.  To  tin;  Water  ;  for  baJ  water  wa«  contulered,  to  be  vt-ry  productive  of  dineases. 

3.  To  the  Seaaona ;  not  exposing  men  to  heat  In  winter,  taking  particular  care  that  the 
nu-n  never  were  in  want  of  firewood  or  of  clothing. 

4.  To  Food  and  Medicine  ;  the  officer*  flaw  that  the  men  had  their  regular  mcala,  and  were 
Well  lookol  after  hy  the  comniiiwariat. 

5.  To  ExercUe  ;'by  kevping  the  troop«  during  the  day-time  in  conntJint  exen  i«e ;  in  dry 
weailier  in  the  o[H'n  air  ;  in  time  of  rain  or  snow  under  cover  ;  for  eiE^rciw  was  Iwlieveil  to  do 
a  great  deal  more  for  the  preservation  of  health  tlian  the  art  of  phynii:. 

The  Pnpfectua-Costponiui  (QuartennaAter-nenyraU,  an  officer  of  high  rank  in  the  Roman 
army,  loukf<l  aft*T  thf  fick.  an«I  pmvidwl  everything  wquire<l  hy  the  surgenufi.  Both  Livy  and 
TacituK  uieutioii  th.il  the  coniniamliii^  ufEcera  uwuto  visit  the  aick  and  wounded  soldlcra,  to 
inouirc  if  they  weri-  well  taken  cjire  of. 

Rtilt*  oftkt  XfacrttoniauA.  —The  only  notii^,  I  believe,  of  the  means  l»y  whkh  Alexandorthe 
Onuit  prestTved  no  wouderfallv  the  hfj&lth  of  his  sttiall  amiyj  ia  a  statement  that  he  fn><iuently 
cbanffcd  his  encamping  ^[rounds  (Quintui  Curtiui,  lib.  v.  S2).  This  great  soldier  most  o«rtainIy 
have  oeen  acquainted  with  the  ait  of  Hygiene. 
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uiiwhuliwoiue  fiicwl,  tilt  Lad  wntor,  ami  the  foul  and  overcrowdwl  oaiups  &ii4 
tents,  micoiint  fVir  thw  amount  of  diatiase. 

The  amount  of  illutjss  varies  with  tlie  nature  of  the  campaign  and  tho 
geniu-s  of  the  coiauiEiiider. 

If  reconls  can  be  trusted,  it  -would  seem  that  the  English  have  been  mow 
uuhealtliy  than  the  French  in  their  wars,  but  there  is  no  j^'rvat  trust  to  \x 
plaoud  in  war  statistics.  In  tho  Peninaula,  the  mciin  daily  number  of  sick 
was  nt'vor  bulow  12  per  cent,  excei»t  for  a  short  time,  in  tJie  Hues  of  Ttjnci 
Vedras^  wIkmi  it  fell  to  i*  ur  10.  SunietimbS  it  amounted  to  lii,  20,  or  -^  p*T 
rent.  In  the  iTiniea,  the  immense  sickness  of  the  first  winter  is  but  too  well 
reniombeitid. 

\Annt/  Medical  Hfiyuhitiuii4^ 

Before  an  army  takes  tho  held,  the  Director-CJpnppal  may  appoint  a  medical 
officer  to  act  aa  FieUl-Inapeclor  under  the  principal  mediail  oHicer,  but  not  to 
act  as  sanitary  olJicer  (p.  69),  llie  l>irect(jr-Geuc'ral  prepares  lists  of  all  medi- 
cines, stores,  &c.  (p.  G9).  The  amount  of  transport  and  of  stores  is  laid  down 
(P,..  C<)-77). 

Ilefore  an  army  takes  the  field,  the  Director-General,  on  requirement  by  the 
War  Uilice,  gives  an  account  of  everj'thinj;  in  the  proposed  scene  of  operations 
which  may  alfect  the  licalth  (►f  the  men  (p.  82).  He  apiKjiut.s  a  ^^anitar)' 
officer  to  Vie  attachctl  to  tlir  Qiiaifcmmstcr-donend's  departnient  (p.  82).  lie 
issues  instructions  to  tho  principal  niudical  olficer  and  sanitary  oIKcer  on  all 
matters  connected  with  rations,  clolliing,  shelter,  precautions  for  prcvcntilig 
disease,  A:c.  (p.  82). 

The  sanitury  oUicer  insixjcts  all  pro2>o3ed  encamping  ground,  t^uartera,  &a, 
and  supervises  the  sanitiiry  arrangomeuts  of  all  camps,  towns,  hospitals,  Ac 
(p.  83).  The  principal  medical  oltteer  advises  the  Commander  of  tlio  Forest* 
on  all  matt(ii"3  aHecting  health,  such  as  mtions,  slielter,  clothin;^.  <$:c*,  and 
may,  with  the  sanction  of  the  Corumamlor  of  the  Forces,  issue  instiiictious  oa 
such  matters  to  the  nRnlicul  ollicera  (p.  8-lr), 

The  sanitary  othcer  inspects  the  camji  daily  ;  accompanies  the  QuarterniaBter- 
rienend  nn  the  iiutrch,  and  give*  his  advice  on  all  sanitary  points  (p.  85).  H» 
is  sujiplicd  Willi  irirorniation  to  aid  him  In  his  work  from  all  principal  mtnlicAl 
nfficeis  iif  general  hospitals,  divisions,  and  brigades  in  the  field  (p.  85).  Ha 
Inmsmits  a  weekly  sanitary  report  to  the  jirincijial  medical  oHicer  (p.  85). 

Causes  of  Sickness  and  Mortality  in  War. 

Xlie  chief  causes  of  sickness  and  mortality  in  tlie  English  army  liave  b«eii 

in  onler  of  fatiility — ~ 

1.  Diseases  arising  from  improper  and  insuihcient  food,  viz.,  general  feeble- 
ness and  increased  liability  to  malarious  fevers,  dysentery,  bronchitis,  &c,  anil 
actual  ])roiluction  of  scurvy  and  scorbutic  dysentery. 

2.  Malarious  diswuse  from  unhealthy  sites. 

3.  Catarrhs,  bronchitis,  pleurisy,  pneumonia,  rheumatism,  dyaentery  (?)j 
produced  by  inclemencies  of  weallier. 

4.  Spotted  tj'})hus,  kept  up  and  spread  (if  not  i^rodueod)  by  overcrowding 
and  uncleanliuess. 

5.  Contagious  dysentery,  arising  &om  foul  camps  and  latrines. 

6.  Typhoid  and  perhaps  other  fevers,  produceil  by  ftml  camps. 

7.  K.xJiaustion  and  debility,  pniduct^d  by  excessive  fatigue — a  very 
predisposing  cause  of  almost  lUl  other  diseases. 

8.  Cholera,  in  India  Gspecially,  and  in  Turkey. 
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0.  Vl'Uow  fever  in  tite  West  Tiuliim  cnnipiiigiiH. 

10.  PLi^c  in  K^'3'pU 

11.  The  oxarithemata  occaaionally. 

12.  UphtlmliniiL 

13.  Venereal  (liseaaes. 

Of  tlie«e  (liseaiws  the  most  fatal  have  beea  scorbutic  dysentery  and  tyjthus, 
It  i.s  indoed  mmoua  to  see  how  invariahly  in  all  wars  the  scorlmtic  laint  occurs. 
and  froquently  in  liow  early  a  period  of  Uie  OEiiiqiaign  it  can  1k)  detected. 
Thcrt;  iihuoHt  seems  to  be  aomctliing  in  the  fatigues  and  anxieties  of  war 
which  ojiaistM  its  development.  It  frenueiUly  (M«mi»]icatea  every  ^>the^  diiea^e, 
impri*88ej}  on  them  a  peculiar  character,  and  rendtia  them  very  intmctable  to 
treatment.  This  is  tlie  ease  with  dysentery,  typlioid  fever,  malarinus  fever, 
and  epott-ed  typhus.  With  the  last  ilisease,  esj)eciAUy,  it  has  intimato  rela- 
tions, and  contributes  ap|)arent]y  to  its  propagation  by  rendering  tho  frame 
more  easily  attacked  by  the  specific  poison. 

One  of  the  most  imiwrtant  prtnentive  inedsurea  to  bo  adoi)ted  in  war  is  the 
I>rophylactic  treatment  of  8cur\'y.  lint  witli  a  full  knowledge  of  thU,  the 
di&(?as«?  cannot  always  !«  avoided.  The  Federal  Americans  were  fully  aware 
of  tho  necessity  of  combating?  it,  and  made  iuimense  efforts  to  do  su.  They 
ilid  not  (tucceed,  and  so  marked  ami  so  jjenenil  was  the  scorbutic  taint  in 
their  army,  Uiat  ita  combinations  with  typhoid  fever  and  malaria  Imvo  bt.en 
looked  upon  as  new  diseaaes. 

If  scurv)'  could  Ihj  prevented,  every  otlier  war  disease  would  be  compara- 
tively trifling;.  Inllammatiomi  from  exposure,  exhaustion  from  fatigxie,  and 
gastro-intestinal  affections  from  improper  food  and  atmospheric  vicissitudes, 
would  still  oecur ;  }>ut  tlic  ravage^}  of  t3^>hua,  typhoid  fever,  malaria,  and 
dywnitery,  would  l)e  triHinp  and  easily  preventetl. 

To  prevent  scurvy,  then,  is  one  of  the  most  important  measim's. 

If  s<;urvy  Ixj  absent,  typhus  fever  is  readily  treiiU'd;  isolation  and  the  fr(M«t 
ventilation  are  cerUiii  to  stop  it.  Tlio  only  great  danger  would  bo  in  a  be- 
sieged and  crowded  fortreaa.  In  such  a  case  it  may  be  beyond  control,  but 
early  recognition  and  prompt  isolation,  as  far  as  it  can  be  done,  and  as  free 
ventilation  iw  pos&ible,  may  perhaiw  j<top  it  It  is  in  such  cases  that  we 
shonld  freely  use  the  nitrous  acid  ftunes  ami  otlier  disinfwtAnt  vapours. 

Typhoid  fever  and  contaj;ioua  dysentery,  in  tho  same  M-ay,  ought  with  cer- 
tainty to  be  prevented  in  a  camp.  The  first  caw%  even,  slumld  make  us  Uko 
urgent  measure^)  for  tlio  cleansing  of  latruies,  or,  better  still,  the  closing  of  all 
the  old  and  the  opening  of  fresh  ones.  But  the  best  plan  of  idl  is  t*i  sliift  the 
encamping  ground,  and  wo  should  remember  the  ohl  Koman  maxim,  baseil 
doubtless  on  observation  of  typhoid  fevers,  that  this  must  be  done  more  often 
in  the  autumn. 

Tho  exanthemata,  measles,  and  scarlet  fever,  soroetiraos  Bpread  largtily, 
tlirough  an  army ;  the  only  plan  is  to  separate  all  cases,  and  send  them  one 
day's  march  on  the  flank  of  the  army,  if  it  can  be  done,  not  in  tho  direction 
of  the  line  uf  supplies. 

Plague  probably  demands  the  same  measures  as  typhus. 

The  measures  for  cholem  have  been  already  sufficiently  noted  (p.  448). 

The  diflea.se8  of  exposure  can  be  hardly  avoided,  but  may  1«  le«3enecl  by 
warm  clothes  ami  waU>rprotif  outer  coverings.  Flannel  should  bn  use<l  next 
the  skin  all  over  the  trunk  and  extivmities,  and  in  iudispensjiblr'.  One  of  the 
itiost  importAitt  meanH  t*>  enable  trortps  to  «tand  inclenicncica  uf  weather,  and 
indeed  all  fatigiu's,  is  h<>t  IVmkI.  t'ttffw  and  tea  are  the  >»fst,  and  hot  spirits 
and  water,  though  nsnful  as  an  occasionid  measure,  an-  much  inferior,  if  imleed 
they  do  any  good  at  all  apart  &om  the  warmth  (see  page  247.)    But  the 
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supply  of  hot  food  in  war  should  be  careftilly  attended  to,  especially  in  the 
case  of  brcukjiist,  after  which  men  will  undergo  without  harm  gi%at  exposure 
and  fatigue. 

It  is  unnecessary  to  ent^-T  at  jjreater  length  into  the  nieasur^s  to  prevent  the 
diseases  of  war,  for  the  projwr  pUins  have  been  all  enuraeruteil  previously.  W« 
may  conclude  only  that  much  can  be  done  to  prevent  disease,  but  we  niu«t 
also  n^member  that  the  courst?  of  camjKiitfns  sometimes  is  too  violent  and  over- 
powL'ring  for  our  efforts,  and  wars,  like  revolutions,  Mill  never  bo  tuado  with 
rose-water. 

Urcnjuhtfatiofi  of  t/ie  Ehiiks  of  a  Sanitary  Officer  thiring  War, 

To  go  forward  with  the  officers  of  the  quartermaster's  department,  to  chooM 
the  camping  ground  (see  pages  27&-9);  arrange  for  surface  drainage;  if 
necessarily  in  a  uiidarious  ]>lace,  make  w^q  of  all  obstacles,  as  lulls,  trees,  ^c, 
to  tlirow  otr  tho  malaria  from  the  tcnte ;  place  the  tents  with  the  openings 
fixim  Ihi'  malarious  nuaittT.  If  possible,  never  take  low  hills  (100  to  250  feel) 
above  mur.shy  plains.  Arrange  for  the  water  Kupjjly,  and  fur  the  service  of  the 
men,  iuiimal:<,  and  Wivsbing  (^-o  page  47).  As  boou  as  jwssible,  fix  the  sites 
for  the  latrines  :  liavi*  them  dug  out,  and  mak<*  dry  paths  to  Ihexu.  A^  soon 
as  the  tents  are  pit('.he<l,  \isit  the  whole  ramp,  and  see  that  the  external  vcn- 
tilaLion  is  not  blocked  in  any  way,  and  tlait  the  tents  are  as  far  off  eacli  Dther 
as  can  be  pt;rnutted.  Assign  their  work  to  tlie  Hcavengt^rs,  and  mark  out  the 
plrtc.es  uf  dejiosit  for  reliise.  The  daily  inspection  should  inrlude  all  the«e 
jioints,  UH  well  as  the  inspe<;tion  of  the  food  and  cooking  and  of  tlie  slaughter- 
houscH.  If  t!ie  rump  bt-  a  large  one,  a  cerl^iiii  pi*rtinn  should  be  selected  evpiry 
day  for  the  careful  insju'cLiiJii  of  the  individual  tt-nts,  but  it  should  be  made 
in  no  certain  order,  tliat  the  nicii  may  n<it  prepare  f*]>ecially  for  the  inspection. 

A  set  of  rules  should  be  drawn  up  for  the  men,  pointing  out  the  neces^tj 
of  ventilation,  ckauliness  of  thuir  ])et>ons,  tents,  and  ground  around  them,  and 
iinlering  the  mo^isuri's  wliichare  l*i  be  adopted.  This  will  have  to  ha  piomul- 
gatcil  by  the  gentnal  in  command. 

In  ilii^<  didly  work,  a  certain  order  and  routine  should  be  followed,  so  that 
nothing  shall  ho  overlookuil. 

The  sanit^iry  ollicer  of  a  large  camp  can  never  i»erforni  his  duties  without 
tlie  most  miiL-mitting  support  frtnn  the  regimental  medical  officers,  who  ara 
the  siuiitary  ^rfJiciTs  of  Ihoir  regiment;',  Not  only  must  they  inspect  thoirowa 
jgimentiil  ramjis,  but  by  an  immediate  reimrt  to  the  sanit;vry  officer  of  any 
*iuii*  wliii  li  (iin  [kossibly  be  traced  to  some  camp  impurity,  they  sltould 
render  it  jn>syible  lor  the  commencing  e^il,  of  whatever  kind,  to  V©  detec'ltxl 
and  chi'ckfii. 

As  i*arly  as  jiossible  eveiy  morning  the  uundjer  of  men  reported  sick  from 
each  rc^giment.  should  be  nmdD  known,  and  a  calculation  umde  of  sick  to 
strengtli,  and  then,  if  any  rcginivnt  showed  any  excess  of  sick,  the  sanitary 
state  of  its  camp  shoulil  be  specially  and  thoroughly  investigated. 

Uoit^iiffilit  in  War.^ 
"With  an  army  in  the  field  hospitals  are  of  several  kinds. 


•  *  Bir  Jnmcfl  M'Gngor,  in  the  Peninsnla,  establinbcd  (livisiuna]  tmspitAlii  in  front,  antl  <fm- 
Vs1i!»ctfnt  IxMpiUilH  in  tlie  Pt'ar,  wben?  the  iiit'ii  werv  nireivt'tl  rn  nm/e  |o  tin;  'Iri^'  ■« '        -icli 

he  ilntvi  not  ilfseribe  his  sy-U'iii  fully  in  Ins  i«per  iu  the  Me'lico-Chirurgitat  'IV^u  l>C 

Ti. t,  it  iii  evlilfiil  from  lim  Autobiography  tluit  hia  conittanl  pmL'tiro  was  to  scixl  .   u 

•0011  as  ]iiMKi))li>,  TbiA  in  (tUokii  by  hin  uiu-tntivu  of  the  tptrrnt  from  BurauM,  wbvu  Iw  aanil 
I^nl  WelltiiKton  from  the  iiioiiitit^tioii  of  nlmnduuijig  bla  Rick  and  wouudeu  to  tb«  vncniy.  In 
this  ■wlioii  1  have  [ncr*t]y  enanicnitcil  tlic  hospitals  iuid  considered  lii«ra  from  a  faygieok'  puiat 


1.  lifffimenfftl  Hf^f/ufn* — ^These  are  ]iuqiospIy  kept  ftfl  pnmll  ns  possible  ; 
they  are  intended  merely  to  receive  tlic  nii'n  when  they  are  tirst  reiKtrl^'d  sick, 
and  to  treat  tli«  slight^jHt  cases.  But  it  is  ini»st  iraportiint  to  kwp  the  re^iiment 
free  from  Biek  men,  and  any  man  wlio  is  likely  to  l)e  ill  for  several  days 
shoidd  be  sent  to  the  hospittUa  in  rear. 

2.  Divftfhn  Ilotfjiitah  aro  small  geiioral  liosjntals  iinder  the  charge  of  a 
stAfT-surgeon  and  staff  assistant-surijeon.  They  are  inteiide(i  esjkeeially  for 
emergencies,  such  aa  wouiide«l  men  in  action,  and  should  Iw  kejjt  as  empty  as 
possibitt  for  this  purpose  ;  still,  souietinies  thoy  mnst  be  useil  for  urgtut 
medical  patients  whu  are  too  ill,  or  attacked  loo  suddenly,  to  l>e  sent  to  the 
hospital  in  rear ;  or  if  the  hospitul  in  rear  is  at  some  dihtanco^  Ihey  are  used 
as  receiving  houses.  Both  regimental  and  division  hospitals  move  with  the 
force,  and  ore  best  made  of  tents.  The  tents  Hliuuhl  bo  liu-g(*,  and  tlionnighly 
ventilated.  The  present  hospital  marquee  might  Im  improved  (see  page  302).* 
It  is  now  quite  certain  that  good  tents  are  much  butter  than  any  buildings 
which  can  be  got. 

3.  In  roiir  of  the  army  is  the  Field  Ofneral  Hottpitftl,  which  reocivee  all 
the  sick  and  wounded  who  can  be  transported  from  the  front  The  exa<:t 
position  of  this  hos]iital  de[>eud8  on  the  cani]mign  and  country.  It  is  put  as 
near  to  the  army  as  it  ctan  b«,  reganl  being  hail  to  the  siifcty  of  the  men  and  the 
necessity  of  supply  of  Imspitul  atorea.  The  Austrian  experience  seems  to  be 
in  favour  of  making  it  of  tunta,  moving  it  up  with  the  army.  It  must  be  of 
great  advantage  to  have  it  made  of  tents  ;  they  have  all  the  a<lvantflgB  of 
separate  houses  iKith  as  to  ventilation  and  aepamtion  of  patients;  havt*  ejccellejit 
ventilation,  if  well  ma^le ;  can  be  shifted  from  ground  to  gromul  or  place  to 
phice;  ery8ij>elas  and  hoHpital  gangrene  are  extremely  rare  in  them  (p.  457). 

In  the  general  hospital  classiKcation  of  patients  is  of  extreme  importauro, 
and  this  can  be  more  easily  managed  by  tents  or  wooden  huts  than  in  any 
other  way.  Surgical  cases  must  be  kept  separate  ;  on  no  account  mufct  they 
ever  be  put  witii  fever  casen.  Tliis  was  a  Peninsula  nde  of  Sir  James 
M*Grigor,  and  sliould  never  be  forgotten.  The  fever  ca.ses  (if  admitted),  Initli 
typhus  and  tj'phoid,  should  bo  by  themselves,  and  ophthalmic  cases  must  also 
be  isolated.     There  may  be  more  admixture  of  other  diseases. 

4.  In  rear,  again,  of  the  Field  CJeneml  Hospital,  other  hospitals  intended  for 
lingering  caAcs,  for  half-curetl  wounds,  all  cases  of  severe  in  Ham  m  alio  ns  which 
can  be  moved,  rheumati-sm,  phthisis,  fever  cases,  A'c.«  and  men  requiring 
change  of  air,  must  l>e  organised.  These  may  be  at  some  disitiince  in  rear,  but 
connected  either  with  a  railway  or  by  water  earriago.  It  is  of  great  imjjort- 
auce  to  keep  continually  sending  patients  from  the  division  and  general 
hospitals  with  the  army  to  the  hospitdU  in  rear.  It  is  not  only  to  keep  the 
hospitals  in  front  empty  for  emergencies,  and  to  facilitate  all  movements  of 
the  army,  but  it  luis  a  great  olfect  on  the  army  itself.  A  great  hospital  full 
of  sick  is  a  dit^heartening  spectacle,  and  often  dam[ks  the  spirit  of  the  bmvest 
men.  Tlie  whole  army  is  higher  in  hope  and  spirits  when  the  sick  are 
remove*!,  as  was  shown  remarkably  by  the  Austrian  exjwrience  of  1859.  The 
aick  themselves  are  greatly  lK»nefitf-d  by  the  removal  ;  the  change  of  8cene, 
of  air,  of  ideas,  has  itself  a  marvellous  effect,  und  this  is  .'mother  great  reason 
forcrmstantly  evacuating  the  sick  from  the  hospitals  in  front 

The  men  who  are  rejiorted  for  hospital  in  war  must  be  divide<l  into  several 
elAAses: — 


L 


of  view,  tlj  nillcafrne,  ProrMsor  Ijon^ort,  in  the  -work  on  Uilitary  Rurpcrv  which  will  be 
■itartly  pubhshMl,  will  detAil  at  Irngtli  ttie  ninins  of  IraiisiMiil  of  the  nick  jiml  woumlrd,  Aiid 
otlier  Important  niatterf  of  the  kind. 

*  lni|iruvt:iufiuU  Bre,  I  ondenitAiiii,  to  be  made  in  tlie  rentiliitiDn  of  tlitt  bo«pit«l  marquee. 
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1 .  Slightly  wountled  should  bo  treated  in  the  regimental  or  division  hoapitale, 
and  then  retiim  to  duty. 

2.  Severely  -wriuntU'd  at  iirst  in  the  diArision  hospitals,  tlien  &ent  to  the 
general  bosiutnl,  mid  tliuii  to  Ihu  rear,  us  convalesconce  is  tdways  long. 

3.  Slight  colds,  diatTlui'fi,  ttc,  treated  in  the  regimental  hospitals. 

4.  Severer  colds,  bronchitis,  pleurisy,  pn»?uiiionia,  dysentery,  &c,,  should  bo 
ftcnt  at  once  to  the  general  hospital,  and  then  to  the  rear  as  eoon  as  they  can 
mt^ve  vri\h  safety. 

5.  TypluiP  fever  nt  onco  to  the  hospitals  in  rear,  if  poaaiblo  witliout  entering 
the  lit'ld  ^L-nenU  }i08]>itul. 

6.  Typhoid  catM-H,  alao,  Hhuuld  hu  mmi  to  the  rear,  and,  in  fiict,  all  spvere 
citsi-8.  The  field  geueml  hospital  sliould  be  always  alnioBt  empty,  and  ready 
for  emergencies. 

These  hospitals  in  roar  may  lie  even  two  to  three  days*  journey  off,  if  convey- 
ance be  by  water,  or  one  or  two  days  if  by  rail.  8ick  and  woundo<l  men 
bear  niuvement  wouderi'uHy  wull  with  jiroper  appliances,  and  are  oft^u  indeed 
benefited.* 

Tht'  proi>er  ptisitiou  for  thejJt!  hospitilp,  at  the  base  of  ojierations,  nMist  Xm 
fixed  by  the  enniniaiHh'r  of  the  forccji  at  the  eominoiuemejit  of  a  campaign, 
as  he  alone  will  know  what  point  will  he  the  biiso  of  supplies,  and  it  is  of 
importance  to  have  these  great  hosjiitiLls  near  the  hirge  stores  which  are  col- 
lected for  a  cani]im;rn. 

It  .sx'enis  iiijw  <|uite  clear  that  those  hospitals  should  not  b«  the  ordinary 
luiildingH  of  tiie  country  adrt])tcd  as  hospit-ala.  Stich  a  measure  seldom  suc- 
ceeds, luid  the  iniTt'  adaptation  is  expensive,  thongli  pndwihly  always  iuifxT- 
fL^ct.t  Cliurclu'K  sIiMuld  never  be  takrn.  as  they  are  nut  only  cold,  but  often 
damp,  (ind  thrrc  anMitlcn  cxhalatioii.s  from  vaults. 

The  Fniiclu  Austrian,  and  American  experience  is  in  favour  of  having  the 
hnspi'ials  in  tvnv  iiiM^h'of  tentsor  wodthii  luits.  The  hnts  are  ]>erha]ks  the  In'^it, 
especially  if  the  winter  be  cuhL  They  liavu  been  very  largely  iisetl  by  tlie  Federal 
AmericuuH,  wlio  have  cntiw^ly  ^iven  up  converting  old  buildings  into  hospitals. 
The  Ix'fit  huts  which  were  uspd  in  the  Ixussiim  war  of  l^S-t-.'JG  were  tliosi* 
erected  at  l\eakioi  frum  Mr  iSrunel's  design  ;  each  held  (illy  men  in  I'our  hjwh. 
This  jtliia,  l(owever,  is  not  so  gixwl  a  one  as  having  oidy  two  rows  of  ImmIs. 
MiiuaiioiKl  J  stiites  that  in  the  iVmerican  war  the  best  size  has  Iwen  fuund  Ui 
lnj  a  ward  (or  tifty  men  with  two  rows  of  Iwtls ;  length  of  wanl,  175  feet ; 
width,  25  fe*H  ;  height,  14  feet ;  sujicrficial  area  jier  man,  ^7  feet  ;  cubic  space 
\K'r  man,  IllOil  fwt.  VentUution  in  hy  the  riilge,  an  opening  10  indies  wide, 
running  the  whoU;  length,  nnd  by  openings  Iwlow,  which  can  be  more  or  Ifess 
clo.«ed  by  .sliding  duors.  Some  of  the  American  hospitaln  hold  from  2000  tn 
'J800  IkhIs.J  It  is  probable,  however,  tliat  smaller  wards  (for  25  men)  would 
be  iM'tter. 

An  hospital  c^mjslructed  of  such  huts  can  !>e  of  any  size,  but  there  must  be 
eeveml  kitchens  iind  laundries  if  it  be  very  large.  If  simce  pemdt,  however, 
it  Seems  desirable  tct  have  rather  a  congeries  of  smaller  hospitals  of  500  lH."d8 
each,  Bt?parated  by  half  a  mile  of  distance,  than  one  large  liospitaL 

*  Ou  tit  it)  &u<l  oth«r  puintK  or  tlie  likv  kind,  see  Bepori  on  Hygienef  En  the  "  Army  Mnlica] 
Ilci'ort  for  Ibfll*.''  I'll.  34ft.  350. 

f  Dunalil  &Iuii>o  sii)8  iLut,  iii  17<Ki,  tlir  liniifiifM  iu  Oenniiny  tAk<<i>  fur  ttiP  birk  vnv  ttajim^^ed 
bv  takiug  away  the  »'tovM  ninl  jiutling  iu  ojirn  Itiv-iilncf?*.  In  thu  PeiiitiKulii,  the  iKtko  of 
Wellinptou  iii'iM-.trcd  to  b.ive  a  drfQcl  ol  lever  attncktDg  the  army.  Lutcvinliu  tvlla  ua  that  ihf 
Puke  a^ke4J  ttie  i«rinclpal  iimli'-al  oflk-cr  evirj'  day  br  in  tins  &i)]>eftinucc  of  fever.  He  alHo  im- 
proved  the  ho«iHlttls  hy  ordering  o|K'n  fitV'itlavtt^.'~Lu3c».miU,  p.  6. 

t  On  HyRiPiie,  p.  aM. 

i  See  lUport  on  ilvKiinr,  iii  Uie  Aiiay  Medical  Rejiort  for  1862,  i>.  346,  tt  gtj.,  Tor  a  foUpr 
■Itiierlptioa. 
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Tlie  arrangement  of  the  huts  tnust  ho  nmfle  accoprliiig  to  the  princiiilea 
alrcndy  lni(]  ilown  (p.  301).     Dr  HfiTmimnd  writvi^  thus  of  tlu'se  hospitals  : — 

"  It  will,  iwrhaps,  not  bo  out  xf  jilnry  agniii  U»  insist  on  tho  great  advan- 
tn^cti  of  thi-a*-'  tiinipfirary  liulil  hi*s]iitalH  uwr  thnse  locatt'il  in  p'nnancnt 
huUfliiigs  in  towns.  Xoihing  is  In-ttcr  f^r  tla*  sick  and  wounduil,  winter  und 
suiiiiuer,  tliiui  u  U'nt  or  u  ridj^e-vcnlilati'd  hut.  The  exiM-rience  jpiinod  during 
the  pruacnt  warestahlishws  this  ]>i>int  heyond  thf  puswihilily  of  a  doubt.  <_'asos 
of  eryeipelos  or  of  ho8|jital  g)uigr»'n«  ocmirring  in  thi?  old  buildingn,  which  w<'rt^ 
at  ono  tim«  unaviUfUbly  n.se<l  a»  hospitali*,  but  which  an*  now  ahnust  dift- 
phu:od  for  the  ri<Igo-ventilat«l  pavilion?,  iniUKHliutely  coninienoe*!  tu  gut  well 
as  aoun  as  removed  to  the  tents.  Ftut  in  inu*.  in-stanue  that  has  conio  to  my 
knowltnlge  had  hospital  gangrene  oiiginattnl  in  a  wooden  itavilion  hi:>sj»ital, 
and  in  no  instancu,  as  far  an  I  am  aware,  in  a  tent.  IloctpiUd  giuigri-ne  han 
l>ccn  oxcoinlingly  raro  in  all  our  hospitals,  but  two  or  throp,  hundnul  cnst-s 
tHionmug  among  tho  many  woundml,  amuunting  to  over  I0().0(M»  of  the  loyal 
and  ndnd  tnM>p.s  which  havo  bt^'u  trtyit«d  in  tluMU.  Again,  wounds  hml  mom 
mpidly  in  them,  for  the  reason  that  the  full  l)eneiit  of  the  fresh  air  and  tho 
light  are  obLiined.  Even  in  fmeture«  the  beneiiciaL  effects  an*  to  be  roiuarked/* 
("On  Hygiene/"  j..  397). 

iSarou  Ijirrey,  in  his  useful  work,*^  deserilx^s  the  plans  adopted  by  the  Frt-nch 
in  the  Italian  war  of  1859.  At  t^onstnntinnplo,  during  the  ('ritnean  war,  tho 
French  were  apparently  very  well  in  slid  led ;  the  lx*8t  buildings  in  Conwtan- 
tinople  were  aasigneii  to  them,  and  they  were  arranged  with  all  the  aceuraey 
of  organisation  whiidi  diritinguishcH  the  French.  The  rejinlts  were  not,  how- 
over,  favourable,  espeeiolly  in  the  s[»ring  of  1850,  when  typhus  spread  throngh 
many  of  the  hospitals,  ami  caused  great  niortality.t  Taught  by  this  exi>e- 
rionce;  in  1859  the  Fivneli  distributod  their  eick  in  small  hospitals  whenever 
they  could  find  a  building,  and  in  this  way  the  extension  of  the  specitio 
diseases  was  entirely  stopped. 

To  suiu  up,  the  hygiene  of  Held  hospitals  in  war  (the  rules  are  derived  from 
our  own  Crimean  exjierience,  and  that  of  the  wars  which  have  taken  place 
since)  is  as  follows  : — The  movable  tield  liosj'itals  (regimental,  ilivision,  and 
general,  in  rear)  to  be  made  of  tents  ;  the  tents  being  constructed  of  good  Bize, 
thoroughly  ventilated,  the  tlapd  being  able  to  be  raisud  so  as  almost,  if  desired, 
to  make  tlie  tent  into  an  awning. 

The  ground  round  the  tents  to  Xte  thoroughly  drained,  kept  very  clean,  and 
replaced  fi*om  time  to  time.  The  tent  fliK^r  to  be  covered  with  clean,  and,  il' 
possible,  driiul  earth,  or  charcoal,  and  to  be  then  covered  with  a  waterpitiol 
cloth,  or  boanled,  if  the  camp  be  one  of  jMjsitiou.  In  either  case  the  greatest 
GOTO  must  be  taken  that  the  grotmd  does  not  get  soaked  and  hithy.  Every 
now  and  then  (if  possible  every  ten  days  or  so)  the  tents  should  Iw  shiftetl 
a  little. 

If  it  cnn  Ik)  done,  the  sick  should  be  raised  otf  tho  ground.  Iron  bedsteads 
are  cumbrous,  but  small  iron  pegs  stuck  in  tho  ground  might  carry  a  sort  «if 
cot  or  hammock.     The  atlvautagu  of  a  plan  of  this  kind  is,  that  by  means  of 

*  Noticv  <inr  I'HyKiene  ilen  Hnpitaox  Militftlres,  1802. 

tho  hrwpltiil  WHii  flxeii  f*ir  t»0(i  \,y  tlic  siirgmn  in  cluii-Kc,  who  allowtil  no  morr :  il  muainr*! 
htAltliv.  HiB  sii.T»t»uM)r  im-n-awfl  tht;  W-As  to  I2iHi  mid  lluii  tn  HeO.  TjpliUB  iH'cnnie  mo/it 
MfVeiv,  Qtxl  Hpau'il  no  MiK'  <ni  inlinniorx,  lit  uturs,  tii  lut^ltViiiM).  In  tlie  Im^tpitAl  at  Plth  tlitra 
wui  tilt*  fcanu-  fiii^tjikv,  luxi  the  Miiiie  n«iilt«.  Typliu*  L'au»e<i  tlfty  wr  reuL  of  the  ileathfL  Al 
the  htMnittnl  of  the  Ec«itc  .MUitAirv  no  rrrtniUu;:  wn*  pernuttr<l.  turn  typhuB  rautivil  only  ten  |»cr 
cent.  OT  till-  'Iratln.  In  tlic  FrencJi  ainhnlantreK  in  Ihr  Criinfu  Uie  wimfi  fartw  wtrt;  nclHid. 
iJoublu  Mnl  trelfic  nuiiib(r»  wrnt  tTOw<lr<l  into  noine,  and  tlt«y  werr  r«\-af{»l  hy  typhus ;  ol)ii-ni 
were  notiUIuwe<1  tu  W  crowilci),  nud  bail  tittle  ty)>lius. 
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holes  iu  the  sacking,  woondud  men  can  have  the  close-stool  without  mneh 
movement.  Frjr  fever  cases  it  permits  a  freo  movement  of  air  under  the 
patient. 

The  attitionary  gcni'nil  ho.si)itaI»  in  rwir  sliotild  he  of  tents  or  woodoii  huU 
but  never  of  converted  buildings,  or  of  hoapitala  used  by  other  nut  ions.  Ihv- 
of  courstj.  iron  bedsteads,  and  all  the  appurtenances  of  a  regular  hospital^  aro 
bnnight  into  play. 

\VUiii«vt'r  practicable,  the  rear  hospital  should  have  vatcr-doseta  ami 
sewers.  At  ituukioij  iii  Turkey,  Mr  IJrund  supplied  siiuare  wijoden  aewen 
about  fiftej."n  iueht's  to  the  side  ;  they  were  tarred  insiiU',  and  acted  mort 
aduiimblvT  "^vithout  loaka^'e,  for  liflemi  months,  till  tlio  end  of  tlie  war.  ITw 
walor-clojM'ts  (JiMUun^^'s  «ini[tf(i  HVplniii),  apmnyed  with  a  small  Wator-btn 
beU»w  tilt'  cislera  to  ocouuinijsr'  water,  nuver  got  out  of  order,  and,  iu  fact,  the 
dminage  of  tlie  hospit-til  was  litL^rally  purfect  1  have  Utile  doul>t  such  well- 
tarred  wooden  sewers  wouM  last  two  or  three  years. 

There  ik  une  ilanger  about  wuiuh'n  hospilaJs,  viz.,  that  of  fire.  The  hut* 
sluudd,  thiTt^foi-o,,  on  tliis  ground  alf>ne,  be  widely  sojMimted  ;  each  luit  should 
have,  alioiit  ten  feet  from  it,  an  iron  box  for  refuse.  Wooden  l>oxes  do  not 
answer,  as  in  the  winter  Hvo  cinders  j^'et  thrown  in,  aiui  there  is  danger  ot 
fire.  These  boxes  should  Ijo  emptieil  every  morning  by  the  scavengers; 
AValer  must  be  laid  into  every  ward. 

The  arrangement  oi  the  l>uildings  is  a  simple  matter,  but  must  partly  h<! 
determined  by  i\w  ground.  Ixrng  open  lines  are  the  best  An  hospital  ot 
thi.H  kind,  coniplet4.'ly  i)re[)iired  in  J\ngiand,  ciui  be  i)ut  n\}  at  a  very  mpid  rnto, 
8iip[>osing  there  be  no  fivvnt  amount  of  ejirth-work,  and  that  tho  supply  of 
water  and  uf  outlet  for  suwaj^'c  1m)  convenient.  80  that,  if  commence*!  at  ouco 
nt  the  beginning  of  a  campaign,  accommodation  would  soon  be  pruvide«I. 

If  tents  be  u«e<l  fnr  the  hospital  in  i"ear,  they  should  be  much  h&rger  than 
those  of  the  movable  hospitals. 

This  part  of  an  hospital  must  be  organised  as  early,  ainl  us  jxirfectly,  as  jxis- 
fiible,  Tlie  diilorent  ])art.s  miif^t  be  sent  out  from  Kngluiid,  viz.,  boiler,  drj'ing- 
closet,  Wiusliiiig-mitihines,  tvjul  wringing-machines.  The  wjiKliing  in  war  ran 
never  Ix;  pn»|ierly  dune  by  the  ptMjple  among  whom  the  war  is  carrie^l  on. 
Every  appliance  to  save  lubour  must  bo  used,  and  after  calculating  wluat 
amount  of  laundry  work  has  to  he  done  for  a  presumed  number  of  aiek,  just 
twice  tlie  amount  of  ajiparalup  slioiild  be  sent  oul^  partly  to  insure  ugaiust 
breaknge,  prirtly  to  met't  moment-s  of  great  pressure.  The  drying-closet,  esjK*- 
cially,  is  a  most  important  part  of  the  laundry.* 

Amount  0/  Jlottpittti  Aeeommtklaiiott, 

This  must  not  be  less  than  for  25  per  cent  of  the  force,  with  Nnrv 
in  rear  in  case  of  neeil. 

Cemeteries  in  war  iiiiist  be  as  far  removed  as  possible;  the  graves  dug  deep, 
and  peat  charcoal  thrown  in  if  it  can  be  procured.     Lime  is  generally  used 


*  A  vpry  f^oml  Innndry  waa  nrguiiMd  fnr  Renkloi  hospital  HuiHnf;  the  Orim»n  war,  bat 

altlitiii^h  TAlciiltitM  nn  .1  lilienit  Ncale,  jt  c^iiiM  liunlly  Vvy*  iimv  with  the  uuik  iit  times.  Mr 
H<)ui»er,  tliL'  su]H'riiitfiiilfiil,  at  tliw  «uil  of  tin'  wnr,  deviRe*!  n  iiin>ii\ilc  lanintry,  cnrryinn  boil(«r, 
flrjlufs  ^'l'^'"'''  *"*^  wosliiog  tnadiinr.  The  itlrn  wa»  thf»t  this  rthontrt  accomf'ftiiy  the  tnxijn  on 
a  iitfrrli.  A  flniall  WB):^]>i>fi  woiiM  wa.<)h  Tor  /i  liinfe  l>u*ly  of  irrrn  iir  for  nti  hiMpttnl.  A  plan  nf 
lliii)  )uti<l  wniiltl  \tc.  \^r\  useful  for  moving  Held  hoHpiuU.  (8v«  '*  R«jK)rt  on  lt«iiktoi  HtMpttaJ." 
by  Ibo  Author.  ISM.) 


WAU. 


619 


iiisteail,  but  is  not  <|uito  m  gooil.  II*  charcoal  cuiinot  bo  ^)t,  lime  must  \)o 
used.  If  tlie  army  is  warring  on  the  sea-coast,  burial  in  the  sea  is  the  safest 
plan. 

-^'^?/'"i7  HmqiitaU. 

For  moving  columns  and  excursions,  flying  hospitals  are  organised.  Medi- 
cal comforts,  concentrated  foods,  wine,  brandy,  dnssing  inKti-uineiitn,  bed<U]ig, 
&C.,  and  jterhaps  tents,  are  carried  in  light  i-arU,  or  on  mulos,  or  canii'ls.  If 
it  can  Uj  done,  an  old  re<x>iumendalion  of  Donald  Monro  seems  useful,  viz., 
tliat  a  baker  with  HoiirBhoiUd  accompany,  and  ev«n  a  butcher  with  livestock; 
but  sLncu  the  use  of  concentrated  foods,  the  lost  is  perhaps  less  needed. 


Sanitiirtj  Duties  connected  trith  a  War  Htitpiiai, 

Tn  a*ldition  to  the  usual  sanitary  duties  of  an  ha^pital,  there  are  one  or 
two  jioints  which  re^juire  particular  attention  in  the  held. 

The  first  of  these  is  the  jK>ssibUi  conveyance  of  disease  by  the  exceedingly 
dirty  clothes,  whiuh  may  perhaps  have  been  worn  for  weeks  even,  without  n?- 
moval,  in  the  hard  times  of  war.  Typhus,  especially,  can  be  carried  in  this 
way. 

To  provide  for  this,  every  hospital  should  have  a  tent  or  building  for  tho 
reception  of  the  clothes ;  liere  they  should  be  sorte<l,  freely  exposed  to  air, 
and  tlie  dirty  flannels  or  other  filthy  clothes  picked  out.  Some  of  these  are 
so  bad  that  they  should  at  once  be  burnt,  and  the  principal  medical  officer,  at 
the  beginning  of  a  campaign,  should  have  outhority  given  him  to  do  this,  and 
to  replace  the  articles  from  the  public  store. 

The  articles  which  are  not  so  bad  should  be  rleanscd.  The  cleansing  ia 
best  done  in  the  following  way  :— If  the  hospital  have  a  luuuilry  and  drying- 
closet,  they  should  Iw  put  first  in  the  drying-closet  for  an  hour,  and  the  hi-jit 
cjirried  as  high  as  possible,  above,  if  it  can  be,  240^  Fahr.  Then  they  should 
be  tranaiei*red  into  the  fumigation  bo.x  ;  this  is  simply  a  tindintnl  box  or 
large  chest.  The  clothes  are  put  in  this,  and  sulphur  placed  alxwe  them  ia 
set  on  fire,  care  being  taken  not  to  bum  the  clothes ;  or  nitrous  acid  fumes 
should  be  used.  After  an  hour's  detention  in  the  fumigating  1x>x  they  should 
be  removed  to  the  soaking  tuljs.  These  are  lai^e  tubs  with  pure  water,  put 
in  a  shell  or  tent  out^iide  the  laundry.  A  little  chloride  of  lime  can  be  arlde<l 
to  the  water.  ITiey  shouhl  soak  hero  for  24  hours,  and  then  go  into  tlio 
laundry  aud  be  washed  as  usual.  This  ]>lan,  and  especially  the  heating  and 
fumigation,  will  also  kill  lice,  which  often  swarm  in  such  numljers. 

Another  point  of  im]x)rtance  is  to  bathe  the  men  as  soi>n  as  possible. 
Tlie  l>atliH  ot'  a  war  hoHpitol  at  the  1>ase  of  operations  should  be  on  a  large 
fltuilo,  a»i<l  tho  mcanjii  for  getting  hot  waier  e^jually  largo.  Ilie  men's  licAdK, 
if  lousy,  shoidd  be  woaheti  with  a  little  weak  carlx>lic  acid,  which  kills 
the  lire  at  once.  The  suiell  is  not  agreeable,  but  that  is  no  of  real  conae- 
(pience. 

In  a  war  hospital,  al.so,  the  use  of  charcoal  in  the  wards,  charcoal  dressings, 
the  employment  of  disinfectants  of  all  kinds,  is  more  necessary  than  in  a 
common  bospitul. 

As  a  matter  of  diet,  there  should  be  a  large  use  in  the  tliet  of  antiscorbutic 
food,  vegetables,  X'c,  and  antiscorbutic  drinks  should  be  in  every  ward,  to 
l>e  taken  a<l  Uhitum — citric  acid  and  sugar,  cream  of  tartar,  Arc.  The  bread 
must  Ite  very  gooil,  and  of  the  finest  flour,  for  tlic  dysenteric  cases. 
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The  sanitiiry  duliea  during  sieges  are  often  difficult.    Water  is  afton  scajwj 
disposal  of  sewaj^e  not  easy,  aiiJ  the  uhiuiI  inodcis  of  disposal  of  the  doiul  caa-i 
liot,  ]X'rha]>s,  l>e  made  use  of.      (For  jji'^cautioua  about  water.  Bee    paj^c   47.)] 
If  auwage  is  imt  \vji.s!ie»l  away,  and  if  Uiere  is  m>  convenient  plan  of  reijioviui 
it  liy  hand,  it  must  V.  Imnit.     Mixin<4  it  with  j^nnpowder  may  bo  adopted 
there  is  no  straw  or  c»tlii'r  combustible  nmtenal  to  put  with  it. 

If  fiind  tlm-aten  to  run  short,  the  medical  officer  sliouM  TeiiiemlKT  ho^rl 
easily  Dr  Morgan's  prciee^  of  saltinj;  meat  ean  l>e  applied  (see  page  166),  out 
in  this  way  aittle  or  liursea  which  ore  killed  for  want  of  forays  or  arc  shot  inl 
action,  can   be  )>resen'6d.      For  sieges,  as  ve^'etables  are  sure  to  fall  short,  al 
very  anipte  supply  af  lemon-juiee,  ami  of  citric  acid,  citrates,  and  croam  < 
tartar,  slioulil  be  lai<l  in,  and  distrilmted  largely. 

One  otliLfr  point  slxould  be  brouj^dit  U>  the  notice  of  the  general  in  com- 
mand.    In  times  of  prcissure,  every  man  who  ean  be  dischai^^d  trum   the 
hospital  is  sent  to  the  front.     This  cannot  ahvays  be  avoidett     iJut  when 
there  is  less  jiressurc,  the  men  should  ^n>  fnmi  thu  n»ar  ho8j>ital3  to  a  depot, 
and  wliilo  there  should  still  be  considered  untler  medical   treatment,  »o  tlial 
they  may  not  too  s«Hm  be  subjected  to  tli*'  hanlships  (if  war.     They  should, 
in  fact,  he  subjcrted  aj;ain  to  a  sort  of  training,  aa  if  they  were  just  entering 
on  i\w  wiir.     If  this  is  not  dune^  a  iiumlHjr  of  sickly  or  lialf-curod  men  got 
into  tlu'  ranks,  who  may  break  dnwn  in  a  moment  of  emerj^'ncy,  and  uiusu 
great  dilliuulty  to  the  general  in  coniinaniL     *Some  officers  tliink  Uiat  a  man 
should  either  be  in  liotspiUd  or  at  his  full  duty ;  tliia  seems  to  me  a  niiiuip- 
prehension  both   of  the  facts  and  of  the  best  way  of  mcHing  tliem.     To 
transfer  a  man  just  cured,  from  the  comforts  of  an  hospital  at  once   to  tlie 
front,  is  to  run  great  danger.     A  (U'jxM,  whieh  should  be  a  sort  of  conva- 
lescent   hospihd,    tliough   not    under    that    term,   is   the    proiMfr   place   to 
tlioroughly  strengthen  the  man  just  recovered  for  the  arduous  work  befone 
Imn. 
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WITH 

AK    ATI«AS     OF    ABTISTICALLY-COLOTrEED     nXUSTBATIOITS. 

EtnbracinK  IliF  AnaUmiy  of  ilie  rrilire  Crrt-bro-Siiiiml  and  Syinpiiibetir  Ncr\»»in  Cr iitr*«  anrl   Di*tri- 

buliuna  in  ihcir  arnirvtc  rtlatmn*  mih  all  th«  irn|H)nant  CorMtutient  Furtt  of  tbr  Human  t^couomy, 

and  embodied  in  a  senes  u{  JQ  Smsb  and  D  Uouble  PJates,  compriunip  197  lUnatrationt, 


^^v^-**- 
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MR.    AOTON.    M.R.C^. 
1. 


A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  URINATIY 

AND  GENKRATIVE  ORGANS  IN  BOTH  SKXRS,     Thirtl  Edition-     8vo.  doth, 
£\,  U.     With  Pljites,  £1.  1  U.  6d.     The  Platfs  alone,  limp  cloth,  10b.  GJ, 

THE  FUNCTIONS  AND  DISORDERS  OF  THE  REPRODUC- 
TIVE ORGANS  IN  CHILDHOOD,  YOUTH,  ADULT  AGE,  AND  ADVANCED 
LIFE,  considered  in  their  Pliyiiological,  Social,  imd  Moral  Relationt.  Fourth  Edition, 
8ro.  eloth,  lUt.  Crf. 

IIL 

PROSTITUTION :  Considered  In  it«  Moral,  Social,  and  Sanitary  Bearing*, 

with  a  View  to  tts  Aineliortitiou  and  Regulation.     Svo.  cloth,  \0t.  6d. 


DR.    ADAMS,    A.M. 

A    TREATISE    ON    RHEUJL\TIC    GOUT;    OR,    CHRONIC 

RHEUMATIC  ARTHRITIS.    Uro.  cloth,  with  a  Quarto  Atlai  of  PUt«,  21*. 


MR.    WILLrAM    ADAM3.    F.R.O.a. 

i;    ON  THE  PATHOLOGY  AND 'TREATMENT  OF   LATERAL 

AND    (ITIIEU    FORMS   OF    CURVATURE  OF   THE   SPINK.     With  PUt«. 
Btq.  cloth,  10*.  Cd. 

n. 

CLUBFOOT  ;  itsranspR,  Pathol(>;»yf  and  Trcitmont,    Jacksoman  Prize  Essay 

for  IH<J4.     With  1(10  Enymviiij^!!.     Bvo.  cloth,  ISs. 


ON  THE  REPARATIVE  PROCESS  IN  HUMAN  TENDONS 

AFTER  SUnCUTANEOUS  DIVISION  FOK  THE  CURE  OF  DEFORMITIES. 
With  PkU-s.     8to.  cloth,  tis.  ' 


SKETCH    OF    THE    PRINCIPLES    AND    PRACTICE    OF 

SUnCUTANEQUS  8UUGEKY.     «to.  cloth,  2t.  &£. 


OR.    WILLIAM    ADDISON,    F.R.S. 

CELL  THER^iPEUTICS.    8vo.  doth,  4.. 
ON  HEALTHY  AND  DISEASED  STRUCTURE,  m!t,  rm  Tbue 

PllU«OlPl.BS   0?  TbBATMB?<IT    FiJH  TUB  Cl'BK  OP   UlSEASl,  WPBCIALl.V    CoNNUJCPTION 

AND  ScnopuLA,  founded  oa  Micboscopical  AxALVbis.    8vo.  doth,  12^. 


DR.    ALDI3. 


AN  INTRODUCTION  TO  HOSPITAL  PRACTICE  IN  VARIOUS 

COMPLAINTS ;  with  Remarks  on  their  l*athology  and  TreaUaunt.    Sto,  cloth,  it.  Gd, 
DR.  80MERVILLC    80OTT   ALISON.    M.O.EDIN.,   F.R.C.P. 

THE  PHYSICAL  EXAMINATION  OF  THE  CHEST  IN  PUL 

MONARY  CONSUMPTION,  AND  ITS  INTERCURRENT  DISEASES,     With 
E^rariogs.    8vo.  doth,  12«^ 
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MESSRS.  CHURCHILL   &   SONS    PUBLICATIONS. 
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DR.    ALTHAU8,    M.D..    M.R.O.P. 

ON  EPILEPSY,  HYSTERIA,  AND  ATAXY.  Cr.  8vo.  cioib,  4.. 


THE    ANATOMICAL    REMEMBRANCER;    OR,    COMPLETE 

POCKET  ANATOMIST.    Sixth  Edition. carefully  Reriud.    32mo.  cloth,  3<.  64/. 
DR.    MOCALl.    ANDERSON.    M.D. 

PARASITIC  AFFECTIONS  OF'  THE  SKIX.    With  EDgravings. 

8vo.  clolh,  5#.  II. 

ECZEMA.     8vo,  cloth,  58, 

in. 

PSORIASIS  AND  LEPRA.     With  Chromo-nthograph.    8vo,  cloth,  5«. 

OR.    ANDREW    ANDERSON.    M.O. 

TEN  LECTURES  INTRODUCTORY  TO  THE  STUDY  OF  FEYER. 

I'oit  8vo.  doth,  &S. 

DR.    THOMAS    ANDERSON.    M.D. 

?;    HANDROOK  FOR  YELLOW  FEYER:  its  pathology  aot    J 

TREATJIEXT.    To  which  is  ndded  a  brief  Hislory  of  Cholera,  and  a  method  of  Core. 
Kcap.  8vo.  cloth,  3*.  -««**«.«*««« 

DR.    ARLIOQE. 

ON  THE  STATE  OF  LUNACY  AND  THE  LEGAL  PROYISION 

FOR  THE   INSANE;  with  Obfcrralioiu  on  the  Coiutruction  and  Oi^gnnii&tion  of 
Aijrlnma.    8to,  cloth,  7«.  

DR.    ALEXANDER    ARMSTRONQ,    R.N. 

OBSERVATIONS    ON    NAVAL    HYGIENE    AND    SCURVY. 

More  particularly  as  the  Utter  appeared  during  a  PoLir  Voyage.    8vo.  cloth,  Si. 


MR.   T.   J.    ASHTON. 

ON   THE  DISEASES,  IKJUIUES.  AND  MALFORMATIONS 

OF  THE   RECTUM   AND  ANUS.    Fcmrth  Edition.    8vo.  cloth,  8s. 

PROLAPSTS,  FISTULA  IN  ANO.  AND  H^MORRHODAL 

AFFECTIONS  j  their  P«tholo|ry  and  Treatment.  Second  Edition.  Post  Uto.  dotli,2t.  6rf 


MR.    W.    B.    ASPINALL. 

SAN  REMO  AS  A  WINTER  RESIDENCE,    with  Coiotired  Plato, 

Foolscap  Bto.  cloth,  U.  6d.  .__ 

MR.    TH08.    J.    AUSTIN,    MR.C8.ENQ. 

A    PKilCTICAL    ACCOUNT    OF    GENERAL    PARALYSIS: 

It*  Mental  asd  Physical  Syniptainj,Stiitistics,  Onuses,  Seat,  and  Trcatneat.  Sro.doth,  6t. 


OR.    THOMAS    BALLARD.    M.D. 

A  NEW  AND  RATIONAL  EXPLANATION  OF  THE  DIS 

EASES  PECULIAR  TO  INFANTS  AND  MOTHERS:  with  obrioas  Saggtad 
for  their  PrcTention  and  Cure.     Post  Bto.  cloth,  At,  (m/. 
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OR.    BAROLAV. 


A     MA>TAL     OF     MEDICAL     DIAGNOSIS.      Second    Edition. 

FooIiH-ap  8to.  cloth,  llir.  6(/.  ii. 

IIEDICAL    ERliORS.— FfllUcics  connected  with  the  Application  of  the 
Inductivp  Method  of  Rnunnuig  lo  the  Science  of  Medidne.     Toflt  Hvo.  cloth,  5i. 

GOUT  A>T)  EnEUlIATISM  "l\   REUTION   TO   DISEASE 

OF  THE    HEART.     Pwt  «vo.  clolh,  .ii. 
DR.  T.  HERBERT  BARKER,  M.D^  F.R.8^  &  MR.  ERNEST  EDWARDS.  QA. 

PHOTOGRAPHS  OF  DIINENT   MEDICAL  MEN.   «Uh  brief 

Analytical  Noiicc«  of  their  Works.     Vol.  I.  {24  PorUniu),  4ta  cloth,  24«. 


DR.    W.  O.    BARKER.    M.O.LOND. 

ON  DISEASES  OF   THE  RESPIIL\TURY   PASSAGES  AW) 

LUNGS,    SPOUADIC    AND     EPIDEMIC;    their  Orrwer,   Pathology,  SjTnptomi, 
and  Treatment.     Cro^vn  6vo.  cloth,  6f. 


DR.   BARLOW. 

A   MANUAL  OF  THE   PRACTICE  OF   MEDICINE.    Second 

Edition.     l''cap.  8to.  clolli,  12*.  6rf. 

DR.    BARNE9. 

THE    PHYSIOLOGY    AND    TREATMENT    OF    PLACENTA 

PREVIA;  bfinjj  the  I^ttwrnian  Ijcctitrci  on  Midnifei^-for  1857.     Poit  Bvo.clolb,  6*. 


DR.    BASCOME. 

A   HISTORY   OF   EPIDEMIC   PESTILENCES,  FROM   THE 

EARLIEST  AOE.S.    8to.  cloth,  8*. 


DR.     BASHAM. 

ON  DROPSY.  AND  ITS  CONNECTION  WITH  DISEASES  OF 

THE    KIIlNEYe^,   HEART,    LUNCS   AND    LIVER.     With    16    Plniet.     Third 
Edition.     Uvo.  cloth,  12».  6V.  

MR.    H.    F.    BAXTER.    M.R.C3.L. 

ON  ORGANIC  POLARITY;  showing  a  Connexion  to  exist  between 
Organic  Forcci  and  Ordinary  Polar  Porceii.    Crown  8vo.  c[olh,  £t. 

MR.     BATEMAN. 

MA6NAC0PIA  :  A  Practice  Library  of  Profitable  Knowledge,  commu- 
uicating  the  general  Minuliai  of  Cliemical  and  Phiinniceutic  Rouiino,  together  with  the 
generality  of  Secret  Fonna  of  Preiarationi.    Third  Edition.     IBmo.  6s. 


MR.    LIONEL    J.    BEALE.    M.R.03. 

,.    THE  LAWS  OF  HEALTH  IN  THEIR  RELATIONS  TO  MIND 

AND  BODV.     A  Scnc»  of  Letters  from  an  Old  Pmcutiuncr  lo  a  Patieni.     Po»l  Uio. 
cloth,  7*.  (iJ.  II. 

HEALTH   AND   DISEASE.    IN   CONNECTION  WITH   THE 

GENERAL   PRINCIPLES  OF  HYGIENE.    Fcap.  Oro.,  2*.  Tn/. 
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DR.   BEALE.  KRJS, 
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URINE,   UETNART  DEPOSITS.   AND  CALCULI:  and  ou  the 

Treatment  of  nrinary  Discaioa.   Niinw?rou»  Engraving*.    Swond  Edition,  much  Eniaqfed. 
Post  tivo.  cloth,  8*.  («/. 

THE  MICROSCOPE.  IN  ITS  APPLICATION  TO  PRACTICAL 

MEDICINE.     Third  Edition.     With  S8  Phtei.     8ro.  cloth,  16*. 

m. 

ILLUSTRATIONS  OF  THE  SALTS  OF  URINE,   URINARY 

DEPOSn'S,  and  CALCI'LI.     37  Plntet,  oonuining  upwnrda  of  170  Figurei  copied 
from  Nature,  with  dcAcriptirtf  Leiterpre».    Bvo.  cloth,  9«.  6«L 


MR 


B  E  A  S  L  E  Y. 


DR.    BERNAYS. 

NOTES  FOR  STUDENTS  IN  CHEMISTRY;  being  a  Syiubui com- 

piled  from  the  MnnaftU  of  Miller,  Fownei,  Bcrzeliosj  OCThardt,  Ganip-Beiwicz,  Ac. 
Fourth  Edition.     Kicap.  Bro.  cloth,  3i. 


^ 


THE  BOOK  OF  PRESCRIPTIONS;  contaimng  3000  Proscriptions. 
Collected  frum  the  Pmclice  of  the  moat  eminent  Physicians  and  Surgcoiu,  English 
and  Foreign.    Third  Edition.     I8mo.  cloth,  Ci, 

THE  DRUGGIST'S  GENERAL"  RECEIPT-BOOK:   comprising  a 

copious  VctLTinanr  Kormulory  and  Table  of  Veterinary  Materia  Medica  ;  Patent  and 
Proprietary  Medicines,  DruggiiU'  Nostrum*,  &c. ;  Perfumery,  Skin  Cosmetics,  Hair 
Counetics,  and  Twth  Cotmetici;  Beverages,  Dietetic  Articles,  and  CondimenU ;  Ti»d« 
ChemicaU.  MiKrllauenas  Prcpamtion*  and  Compounds  used  in  the  Aits  ^<^*:  with 
useful  Meiflornnda  and  Tnbles.    Sixth  Edition.     IBmo.  cloth,  G». 

THE    POCKET    FORMULARY '  AND    SYNOPSIS    OF   THE 

BRITISH  AND  FOHEIGN  PHARMACOP(EIAS;  comprifting  stan<lard  and  ^ 
approved  Formula;  for  the  Pnparitions  and  Compounds  employed  in  MediciU  Practice.  <  » 
Eighth  Edition,  corrected  and  enlarged.     ISrao.  cloth,  6m. 


OR.     HENRY     BEN  NET. 

A    PRACTICAL    TREATISE '' ON    INFLAMMATION    AND 

OTHER  DISEASES  OF  THE  UTERUS.  Fourth  Edition,  revised,  with  Additions. 
«vo.  cloth,  Ifit,  II. 

A  REVIEW  OF  THE  PRESENT  STATE  (ia56)  OF  UTERINE 

PATHOLOGY.     Bro,  clolb,  4>. 

WINTER  IN  THE  SOUTH  Of"eUROPE;  OR,  MENTONE,  THE 

RIVIERA,  CORSICA.  SICILY,  AND  BIARRITZ,  AS  WINTER  CLIMATES. 
Third  Edition,  with  ntuneroui  PUtes,  Maps,  and  Wood  Engraringi.  Post  Bto.  cloth, 
10#,6rf.  ........__ 

PROFESSOR     BENTLEY,    F.L.S. 

A  MANTAL  OF  BOTANY,     with  nearly  1,200  Kngravings  on  Wood. 
Fcap.  Sto.  cloth,  12«.  6rf. 
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*  MR.    HENRY    HEATHER    BIQQ. 

*  ORTHOPRAXY  I   the  Mechanical  Treatment  of  Deformities,  Debilities,  and 
Delickndes  of  tho  Ilumnn  Frarao.     With  EInijravings,     Post  Bvo.  cloib,  10*. 

DR.    BILLING,    F.R.S. 

ON  DISEASES  OF  THE  LlffiGS  AND  HEART.  8vo.  doth,  c., 


□  R.    8.    B.    BIRCH.    M.O. 

CONSTIPATED  BOWELS  :   the  Various  Causes  and  the  Rational  Means 
of  Cine.    Second  Edition.     Post  8to.  clotli,  34.  Sd. 


OR.    QOLDINQ    BIRD.    F.R.S. 

URINARY  DEPOSITS;   THEIR  DIAGNOSIS,   PATHOLOGY. 

^ND    THERAPEUTICAL    INDICATIONS.    With  Eiigraviog^      Fifth    Edition. 
Edited  by  K.  Lloto  Birsbtt,  M.D,     Post  Bvo.  doth,  lOx.  Gd. 

ELEIIENTS  OF  NATURilL  PHILOSOPHY;  being  an  Esperlmcutal 

Inirodijction  to  tlio  Study  of  the  Physical  Sciencea.    With  nain(>roui  Engmvingi.    Fifth 
Edition.     Edited  by  Cba^le3    BaooKK,  M.a  Cnrub.,  F.R,S.     Fcap.  Brow  elolh, 

MR.    BISHOP*    F.R.8. 

ON  DEFORMITIES  OF  THE  HUMAN  BODY,   thcu-  Pathology 

nnd  Treatment,    With  EngTBTinga  oa  Wood,    8vo.  doth,  10*, 

ON  ARTICULATE  SOUNDS.  AND  ON  THE  CAUSES  AND 

CURE  OF  IMi'KUlMENTS  OF  SPEECH.    Mvo.  doth,  4#. 

MR.    P.    HINCKES     BIRD,    F.R.O.S. 

PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN 

AND  INFANTS  AT  THE  DUEAST.    Tntiulritcd  Irora  the  Freadi  of  M, B<JLcm;T, 
with  Notes  and  Additiona.    Uto.  elaUi.    20.t. 


MR.    BLAINE. 

OUTLINES  OP  THE  VETElilNARY  ART:  OR,  A  TREAHSE 

ON    THE  ANATOMY.  PHYSIOLOGY.  AND  DISEAJ^ES  OF  THE  HORSE, 
NEAT  CATTLE.  ANI>  SHEEP.    SevenUi  Edition.     By  Charlc*  Steel,  M.R.C.V3.L. 

AVith  Plates,     bvo.  doth,  IBs. 

MR.     BLOXAM. 

CHEMISTRY,    INORGANIC  AND  ORGANIC;  with  Experiment. 

and  a  Comparison  of  Equivalent  and  Molevubir  FortDulic.    With  276  Engravings  on  Wood. 

8  TO.  dotli,  16».  

DR.    BOURGUIONON. 

ON  THE  CATTLE  PUGUE;  OR.  CONTAGIOUS  TYPHUS  IN 

HORNED  CATTLE:  its  Histoiy,  Origin,  Description,  and  Trtatmcnt.    Post  8ra  5*. 


MR.   JOHN    e.  BOWMAN.    U    MR.    O.    L.    BLOXAM. 

J. 

PRACTICAL  CHEMISTRY,  inclading  Analysis.    Witli  numerous  lUua- 

trationi  on  \Vocd.     Fifth  Edition.     Foolscap  Uvo.  dotb|  6i.  6</. 

II. 

i    MEDICAL  CHEMISTRY;  with  lllustrRtions  on  Wood.    Fourth  Edition 

j  i  carefully  revised.     Fcap.  flvo.  doth,  C$,  Sd.  ' 
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DR.   JAMES     BRIGHT. 

ON  DISEASES  OF  THE  nEAKT,  LDNGS.  &  AIR  PASSAGES; 

with  n  lUriew  of  the  KTcnl  ClimateB  recommcaded  ia  ihue  Affections.    Third  Edi- 
tion.   i*o>t  Uvo.  cloth,  d«. 


OR.     BRtNTON,    F.R.3. 

THE  DISEASES  OF  THE  STOMACH,  with  an  introduction  on  itji 
Aimtumy  uid  PhyBiology;  being  Lectum  detirered  at  St  Thouuu's  Hotpital.  Second 
Edition.  8to.  cloth,  \0$.  6d. 

INTESTINAL  OBSTRUCTION.  "'Edited  by  Db.  Bdzzasd.    Po«t  870. 

clt>th,  &■. 

MR.  BERNARD   E.  BRODHUR9T.  F.R.CS. 

CUEVATURES  OF  THE  SPINE:  their  Causes,  Symptoms,  Pathology, 
and  Treatment.    Second  Kdilion.     Roy.  Bro.  cloth,  with  Engravingt,  7«.  id. 

ON  TUE  NATURE  AND  TREATMENT  OF  CLUBFOOT  AND 

ANALOGOUS  DISTOKTIONS  involving  thtjTIBIO-TARSAL  ARTICULATION. 
Wilh  Kagraviogi  on  Wood.    8to.  cloth,  U.  6J, 

PRACTICAL  OBSERVATIONS  ON  THE  DISEASES  OF  THE 

JOINTS    INVOLVIN(i    ANCHYLOSIS,  nnd   on    tlic    TnKATMKNT    fw    the 
RESTORATION  of  MOTION.    Third  Edition,  mach  enhirged,  Oro.  cloth,  4f.  Hd, 


MR.    THOMAS     BRYANT.    FJ^.O.S. 

ON   THE   DISEASES  AND   INJURIES   OF   THE  JOINTS.    '• 

CLINICAL  AND  PATHOLOGICAL  OBSERVATIONS.   Poit  Bto.  cloth,  7*.  Orf, 

THE  SURGICAL  DISEASES  OF  CHILDREN 

LcctuTM,  delivered  March.  18G3.     Pott  Brn.  cloth,  5s. 

CLINICAL  SUEGERY.    Paru  I.' lo  vii.    Svo.,  3..  M.  Mch. 


The  Lcttsomian 


OR.    BUCKLE,    M.D..    L.R.O.P.L0N0. 

VITAL  AND  ECONOMICAL  STATISTICS  OF  THE  HOSPITALS, 

INFIRM-\RIES,  Ac,  OF  EN0L.1ND  AND  W.VLES.     Royal  0 to.  Si. 


OR.  JOHN    CHARLES    BUCKNILL,  F.R.S,,  &  OR.   DANIEL    H.   TUKE. 

A   MANUAL- OF    PSYCHOLOGICAL    MEDICINE:    containing 

the  History,  Nosology,  Deicription.  StatUtics,  Ditgnosit,  Pathology,  and  Traatmcnt  of 
loHiuty.    Second  Edition.    8to.  cloth,  15«. 

OR.    BUOO,    F.R.8. 

ON  DISK\.SES  OF  THE  LIVER. 

niaitnt»d  with  Coloiirvd  PUtet  and  Engraving*  on  Wood.   Third  Edition.    Ovo.  cloth,  1€j. 

ON   THE   ORGANIC   DISEASES  AND  FUNCTIONAL   DIS- 

ORDERS  OF  THE  STOMACH.    Hro.cloth,  9i. 
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MR.    OALLENOER,    F.R.O.8. 

FEMORAL    RUPTURE:  Anatomy  of  the  Parts  concerned.    With  Plates. 
Hvo,  cloth,  4f. 
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DR.    JOHN    M.    OAMPLIN,    F.L.3. 

ON    DIABETES,    AND    ITS    SUCCESSFDL    TREATMENT. 

Third  Edition,  by  Pr.  Glover.    Fcop.  8to.  cloth,  3ju  6J. 


MR.    ROBERT    B.    CARTER.    M.R.O.3. 

ON  THE  INFLUENCE  OF  EDUCATION   AND  TRAINING 

IN  PREVENTING  DISEASES  OF  THE  NERVOUS  SYSTEM.    Fcap.  8ro.,  (w. 

THE  PATHOLOGY  AND  TREATMENT  OF  HTSTERU.    Po«t 

Bto.  clolh,  4*.  5d.  ,—*«., 

DR.    CARPENTER,    F.R.8. 

PRINCIPLES   OF  HUMIK   PnYSIOLOGY.     With  numerous  IUub. 

tratitins  on  Steel  nud  Wood.     Sixth  Edition.     Edited  by  Mr.  HsiTftT  Povrb.     8ro. 

A   MANUAL  OF  PITTSIOLOGY.      with  252  niastratioM  on  StccI 

and  Wood.     Fomtli  Edition.     Fcap.  8vo.  cloth,  l^s.  Gd. 

THE   MICROSCOPE   AND   ITS   REVELATIONS,    with  nume- 

rnuB  Engmvings  on  Steel  and  Wood.    Third  Edition.     Fcap.  8ro.  cloth,  12«.  &/. 


MR.    JOSEPH    PEEL    CATUOW,    MR.O  3. 

ON   THE  PRINCIPLES   OF  AESTHETIC  MEDICINE;  or  the 

Natarid  Uw  nf  Scnutiun  and  Desire  in  the  Maiulenaoce  or  Htrulth  uid  the  Treaimeat 
of  Dii«uc.     Bvo.  cloth,  i)*. 

DR.    CHAMBERS. 

LECTURES,  CmEFLY  CLINICAL    Fourth  Edition.    8vo.  cloth,  14^. 

THE  INDIGESTIONS  OR  DISEASES  OF  THE  DIGESTIVE 

ORGANS  FUNCTIONALLY   TREATED.     Second  Edition.    8vo.  cloih,  10*.  6^. 

rn. 

SOME  OF  I'HE  EFFECTS  OF  THE  CLIMATE  OF  ITALY. 

Crown  Rvo.  clolhj  -t*.  <?<■/. 

DR.    CHANCE,    MB. 

YIRCHOW'S  CELLULAR   PATHOLOGY,   AS   BASED  UPON 

PIIYSIOLOGIC.-VL  AND  I'.VTIIOLOGICAL  HISTOLOGY.     With  144  EngraT- 
ingi  on  Wood.    8vo.  cloth,  16if,  

MR.    H.     T.    CHAPMAN.    F.R.C.8. 

THE  TREATMNT  OF  OBSTINATE  ULCERS  AND  CUTl- 

NF.OUS   ERUPTIONS  OF  THE   LEO  WITHOUT  CONFINEMENT.     Third 
Edition.     Post  Srn.  cloth,  ^s.  6d. 

ir, 

YARICOSE    YETNS ;   their  Nature,  Coiificqticnces,  and  Treatment,  Pallia- 
tive and  Curatire.    Second  Edition.     Post  8to.  cloth,  Si.  tirf. 
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MR.    PYE    HENRY   CHAVA83E.    F.RC.S. 

ADVICE    TO    A    MOTHER   ON    THE    MANAGEMENT   OF 

HER   CHILDREN.     Eighth  Edirion.     FoolKap  Oto.,  2».  6(<. 

ADVICE  TO  A  AVIFE  ON  THE  MANAGEMENT  OF  HER 

OWN  HEALTH.     Wilh  nn  Inlroduetory  Cliaptcr,  (apedally  addreiacd  to  a  Young 
Wife.     Seventh  Edition.     Fcap.  Bro.,  2«.  6J. 


MR.    LE    GROS     CLARK,    F.R.C  3 

OUTLINES  OF  SURGERY  ;  being  an  Kpltomc  of  the  Lectures  ou  the 
Princtplca  and  the  Practico  of  Surgery*  delivered  at  St.  Thomas**  HwpitaL  Fcap.  8to. 
i:\oihy  in. 

MR.    JOHN    CLAY.    M.R.O.8. 

KIWISCE  ON  DISEASES  OF  THE  OT ARIES:  Translated, by 

prrmisuon,  from  the  Inst  (Tcrnuit  Kdition  of  his  Cliniecil  Lectures  od  the  Special  Paiho- 
loifv  and  Tr^Atment  of  the  Dismsca  of  Women.  With  Nolci,  ftud  tia  Appendix  oa  the 
Operatioa  of  Ovjuiotomy.     Koyal  ISiao.  cloth,  I6«. 


DR.    COCKLE,    M.D. 

ON  INTKA-THORACIC  CANCER.    8vo.  6s,  <«/. 


DR.    CO  NOLLY. 

THE   CONSTRUCTION   AND   GOVERNMENT   OF  LUNATIC 

ASYLUMS  AND  HOSPITALS  FOR  THE  INSANE.  With  Plana,  PobiSvo. 
dotb,  (w.  ^_^ 

MR.    COOLEY. 
OOMPREUENSIVE    SUPPLEMENT    TO    THE    PHAHMACOP(KIAS- 

THE    CYCLOPEDIA    OF    PRACTICAL    RECEIPTS.    PRO. 

CESSE.S.  AND  COLLATEBAL  INFOUMATION  IN  THE  ARTS,  MANl"- 
FACTt;UES,  PUOFESMONS,  AND  TRADES.  INCLfDlNO  MEDICINE, 
PHARMACY.  AND  DOMESTIC  ECONOMY;  dciipncd  ni  ■  General  Book  of 
Reference  for  the  Manafacturer,  Tradesman,  .-Vmatetir,  and  Heads  of  Families.  Fourth 
and  ^atly  ciUarged  Editiou,  8ro,  cluih,  '28«. 


MR.    W.    WHITE    COOPER. 

ON  WOTTNDS  AND  INJURIES  OF  THE  EYE.   illustrated  by 

17  Coloured  Figures  and  41  Woodcuts.     Uvo.  cloth,  12y. 

NEAR    SIGHT.    AGED  'siGHT.    IMPAIRED   VISION, 

THE  MEANS  OF   ASSISTING  SIGHT.    With  31  Hlustniions 
Edition,     Fcap.  8ro,  cloth,  7$.  GJ. 


MR.    COLLIS.    M.B.OUB.    FR.C.S.l. 

THE   DIAGNOSIS   AND  TREATMENT    OF   CANCER   AND 

THE  TUMOURS  ANALOGOUS  TO  IT.     Wilh  coloured  PUtes.     8vo.  cloth,  14j.       J 
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SIR    ASTLEY    COOPER,    BART.,    F.R.8. 

ON  TEE  STRUCTURE  AND  DISEASES   OF  THE   TESTIS. 

Witb  24  PlalCL    Second  Ldilion.    Royal  4lo.f  20«. 


MR.      COOPER. 

A  DICTIONAEY  OF  PRACTICAL  SURGERY  AND  ENCYCLO- 

P/EDIA  OF  SURGICAL  SCIENCE.  Now  Edition,  brought  down  to  the  preMot 
timo.  By  Saucbl  A.  Liiis,  F.R.C.S.,  ouisted  by  TurioDS  eminent  Surgeons.  Vol.  I^ 
Hto.  clolh,  £1.  &t. 

MR.    HOLMES    COOTE,    F.R.O.3. 

A    REPORT    ON    SOME    IMFORTANT    POINTS    IN    THE 

TREATMENT  OF  SYPHILIS.     8to.  doih,  5». 


DR.   COTTON. 

ON  CONSUMPTION:      ha  Nature,    Symptoms,  and   Treatment.       Ta 

wbicb  Essay  was  anordcd  tbc  Fotherj;i1itan  Gold  Medal  of  ibe  Medical  Society  of 
London.     Second  Editiiin.     Uvo.  cIotL,  \is. 

PHTHISIS  AND  THE  STETHOSCOPE;  OR.  THE  PHYSICAL 

SIGNS  OF  CONSUMPTION.     TLird  EUitiuD.     FooUcap  Ovo.  clolb,  3*. 


MR.    C0UL90N. 

ON  DISEASES  OF  THE  BLADDER  AND  TEOSTATE  GLAND. 

New  Editiun,  rcrtscd.     Jn  Prtparation. 

ON    LITHOTRITY  AND    UTEOTOMY;   with  Engraving,  on  Wood. 

8ro.  cloth,  8c.  - 

MR.    WILLIAM    CRAIG.    L.FP.S..    GLASGOW. 

ON    THE   INFLUENCE   OF   VARIATIONS   OF    ELECTRIC 

TENSION    AS    THE    KEMOTE     CAUSE     OF     EPIDEMIC    AND     OTHER 
DISEASES.    8vo.  cloU^  10*.  

MR.    CURUNQ,    F.R.8. 

OBSERVATIONS  ON  DISEASES   OF  THE  RECTUM.    Third 

Edition.     8vo.  cloth,  75,  6(/.  j| 

A  PRACTICAL  TREATISE  ON 'DISEASES  OF  THE  TESTIS, 

SPERMATIC  CORD,  AND  SCKOTUM.     TUicd  Edition,  with  Eiignivii.g*.     8»». 
doth,  1 6s,  

DR.    DALRVMPLE,    M.R,O.P..    F.R.OS. 

THE  CLIMATE  OF  EGYPT:  METEOROLOGICAL  AND  MEDI- 

CAL  OBSERVATIONS,  with  Prncticul  Hints  f..r  Invalid  Travellers.  Po«i  8ra  cloth,  4i. 


MR.    JOHN     DALRVMPLE,    F.R.3.,    F.R.O.9. 

PATHOLOGY  OF  THE  UU.AIAN  EYE.     Complete  in  Nine  Fascicul!; 
imperial  4(0.,  20r  each ;  half-bound  morocco,  gilt  topt,  9/.  15*. 
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DR.    HERBERT    DAVIES. 

ON  THE  PHYSICAL  DIAGNOSIS  OF   DISEASES  Of  THE 

LUNOS  AND  U£ART.     Second  Edition.    Piat  Bto.  cloUi,  8«. 


DR.     D  A  V  E  V. 

THE  GANGLIONIC  NERVOUS'SYSTEM:  iu  Struclow,  Functions, 

■cd  Discoici.    8to.  clothi  Qi.  IL 

ON   THE   NATURE  AND    PROXIMATE    CAUSE    OF    IN- 

SANITY.     PofctBvo.  cloth,  3i.       

DR.    HENRY    DAY,   M.O.   M.R.C.P. 

CLINICAL    IIISTOIUES;  with  Commenta.     8vo.  cloth,  7j.  6rf. 

MR.       O  I  XON. 

A  GUIDE  TO  THE  PRACTICAL  STUDY  OF  DISK4SES  OF 

THE  EYE.    Third  Ediiiou.    Poit  Bvo.  cloih,  Si. 


DR.     D08ELL„ 

LmONSTRATIONS  OF  DISEASES  LN'  THE  CHEST,  AKD 

THEIR  PHYSICAL   DIAUNOSIS.     Wilh  Colouied  Pkilo.    «va.  cloth,  12i.  «<<. 

LECTURES  ON  THE  GERMS  AND  TESTIGES  OF  DISEASE. 

iiod  «a  the  PrcTcntiaD  of  the  lavuion  and  Fatality  of  Ducato  by  PoriodiciU  Exmninatiooi. 
8vo.  eluih,  6f.  6d.  ^f 

ON  TIBERCULOSIS :  ITS  NATURE.  CAUSE.  AND  TREAT- 

MENT;  with  Notes  ou  Pancreatic  Juice,     ^cond  Edition,    Cromi  6yo.  doth,  ^.  (m^. 

LECTURES  ON  WINTER  COUGH  (CATARRH,  BRONCHITIS, 

EMPHYSEMA,  ASTHMA);    with  an  Appendix   ou   mmc  Principle*  of  Diet  in 
Diftcose.     Post  8vo.  cloth,  m.  GJ. 

LECTURES  ON  THE  TRUE  FIRST  STAGE  OF  CONSUJIP. 

TION.    Crown  Uto.  doth,  3i.  OU 


DR.    TOOQOOD     DOWNINQ. 

NEURALGIA:    it*   T&rlotu    Forms,   Pathology,   and   Treatment. 
Jacksosuv  Puxx  Essat  roK  IQJO.    8vo.  doth,  1 0«.  6^. 


TaK 


DR.    DRUITT.    F.R.O.8. 

THE   SURGEON'S   VADE-MECU5I;    with  nnmcrotia   Engrayings   ou 
Wood.     Niiith  Edition.    FoolKiip  Bvo.  doth,  12«.6c/. 


MR.    DUNN.    F.R.C.3. 

PSYCHOLOGY— PHYSIOLOGICAL,  4s,;  MEDICAL,  8#. 


f 
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SIR    JAME9     EYRE,    M.D. 

THE    STOMACH  AND   ITS   DIFFICULTIES 

Fap.  8vo.  dutb,  2$.  Sd,  j, 

PRACTICAL    REMARKS    ON  '  SOME    EXHAUSTING 

ASES.    Second  Edition.    Poit  Bto.  doth,  4$.  6<i. 
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DR.  FAYRER.   M,D,   F-RCS. 

CLDflOAL  SURGERY  IN  INDIA.  Mith EDgraviugs.  Svo.cioth^ie.. 


DR.    FENWIOK. 

ON   SCROFULA   AND   CONSUMPTION.     ClergymtD'a  Soro  Throat, 

Caburh,  Croap,  Bronchitlb,  Ailbma.     Fcap.  8to.,  2*.  Gd. 


SIR    WILLIAM    FERQUSSON.    BART.,    F.R.S. 

A  SYSTEM  UF  PRACTICAL  SURGEllY;  witli  namerous  liius- 

tradons  on  Woo^*     Fourth  Edition.     Fcnp.  8ro.  cloth,  l'2t.  6tl, 


SIR    JOHN     FIFE,    F.R.C.S-    AND     MR.    URQUHART. 

MAKUAL  OF  THE  TURKISH  BATH.      Heat  a  Mode  of  Cure  and 

a  Scarce  of  Strength  fur  Jtt-ii  uwl  Animal*.     With  Eugraviogii.     Post  8vo.  clutfa,  5s. 
MR.   FLOWER,    F.R.3 ,    F.R.O.8. 

DIAGEAJilS  OF  THE   KERVES  OF   THE   HOIAN  BODY. 

exhibittog  their  Origin,  Divisions,  nnd  Connexions,  with  their  Distributioii  to  the  varioiu 
Regions  of  the  Cutiincoiu  Snr&ce,  find  to  all  the  MqkIcs.  Fo1iO|  conuuuing  Six 
PUtet,  Uf,  

DR.    BALTHAZAR    FOSTER,    M.D..    M.R.G.P. 

THE  USE  OF  THE  SrUYGMOGRArU  L\  THE  IN\'ESTI- 

GATUfN    OF   DISEASE.     With  KiiiimviHgs.     Ovo.  cloth.  2».  W. 


MR.    FOWNE8,    PH.D..    F.R.9. 

A    MANUAL    OF    CHFJillSTRY;    with  187  Ulustratioas  00  Wood. 
Ninth  Edition.     Fcap.  Uvo.  cloth,  I2».  fcVA 
Edited  by  II.  Dkkce  Jokks,  ALD.,  F.ILS.,  and  A.  W.  Ho?KAMH,  Ph.D.,  F.R.Sw 

CHEMISTRY.    AS   EXEMPLIFYING   THE   WISD03I    AND 

BENEFICENCE  OF  GOD.     St-cond  Edition.     Fcap.  «vo.clolh,  •!*.<)</. 

INTRODUCTION  TO  QUAUTAlTvE  ANALYSIS.  Post8vo.ciotb,2*. 

DR.    D.    J.    T.    FRANCIS. 

CHANGE  OF  CLIMATE;  considmed  ns  a  Remedy  in  Dyspeptic,  Pnl- 
monnn,',  nnd  other  Chronic  Affrctioua;  with  an  Ai-cuunt  of  the  most  Eligible  PliicMof 
Ketidencc  for  luvalidi,  «l  different  Sevtoni  uf  the  Year.     Povl  8vu.  cluLb,  tt«.  0</. 

DR.  W.    FRAZER. 

ELEMENTS  OF  MATERIA  MEDICA;  coutainiug  the  chcmistiy 

nod  Nattiml  llittnr}* of  Driig^— their  Effccti,  D<»ei,uud  Adulteration*.     Second  Editian. 
8to.  cloth,  10#.  6d. 

O.    REMIQIUS    FRE8ENIUS. 

t    A  SYSTEM  OF   INSTRUCTION   IN  CHEMICAL  ANALYSIS, 

Edited   by  Lloyo  Uci  lock^  K.C.S. 
QujkMTATivx.    Siith  Edition,  with  Coloured  Phite  illiuimting  Spectrum  Annlyii*.     firo. 
cloth,  lUff.  6(f.-^Qi;AJ>iTtTATivB.     Fuorth  Edition.,  8td. dotk,  1U>. 
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DR.  FULLER. 

ON    DISEASES    OF    THE   LTO'GS   AND  AIE  PASSAGES. 

Second  Edition.     8to.  dotlif  Via.  6d. 

m  DISEASES  OF  THE  HEART  AND  GREAT  VESSELS. 

flvo.  clolb,  7*.  iiti.  III. 

ON -RHEUMATISM.  RHEUMATIC  GOUT.  AND  SCIATICA: 

ihair  Patltologr,  Sjmptams,  and  Treotment.     Third  Edition.    8to.  clolh,  I2f.  6(i. 
MR.      QALLOWA  Y. 

THE  FIRST  STEP  IN  CHEMISTRY.    Third  Edition.   F«.p.  8vo. 

the'  second  STEP  IN  CHEMISTRY;    or,  the  student's  Guide  to 
the  Higher  Bmnches  of  the  Science.    With  Engravings.     8to.  cloth,  iO#. 

IIL 

A  MANUAL  OF  QUALITATIVE  ANALYSIS.    Fourth  Edition. 

1V«1  Rro.  clolh.  6>.  6rf.  iv. 

CnEJIICAL    TABLES,     On  Fire  Large  SbeeU,  for  School  and  Lecture 
RoomB.     Second  Edition.     4«.  6d. 

MR.    J.    SAMPSON    OAMOEE 

HISTORY  OF  A  SUCCESSFUL  CASE  OF  AMPUTATION  AT 

THE    IIIP-JOIXT  (the  limb  48-iiL  in  circomfcrcnce,  99  poundi  weight).     With  4 
Photngrsphi.     -(to  clotii,  lOit  6d. 


MR-    F.    J.    OANT.    F.R.C.S. 

THE   PRINCIPLES  OF  SUEfrEEI :    Clinical,  Medical,  and  Opera- 
lire.     With  EngTsvingi.     8va  doth,  18<. 

THE  IRRITABLE   BLADDER  Tiw  Causes  and  Cui-ative  Trc&tmcut. 

Second  Edition,  enlarged.     Crouii  Bro.  cloth,  Sw, 


SIR  DUNCAN   OIBB.   BART..   M.D. 

ON    DISEASES  OF   THE   THROAT   AND    WINDPIPE,    >» 

refipctwi  by  the  IjitTngoKOpe.  SJccond  Edition.  With  116  Engruvings.  Post  8vo 
cloth,  \0t.  6d.  ,j 

THE   LARYNGOSCOPE   IN  DISEASES  OF  THE  THROAT. 

with  a  Cbapler  on  RHinofiCOPT.  Second  Edition,  enlarged,  irith  Engraringv.  Crown 
8vo.,  doth,  5i.  ™ 

MRS.     GOOFREV. 

ON  THE  NATUBE.  PREVENTION,  TREATMENT,  AND  CURE 

OF  SPINAL  CURVATURES  and  DEFORMITIES  of  th^  CHEST  nnd  LIMTIS 
without  ARTIFICIAL  SUPPORTS  or  any  MECUA.MCAL  APPLIANXES. 
Third  Edition,  Reriwd  and  Enlarged.     8to.  cloth  At. 


DR.    QORDON,    M.D.     CB. 

ARMY  HYGIENE    8vo.  doth,  so*. 

II. 
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k   CHINA,   FROM   A  MEDICAL  POINT   OF  VIEW.   IN  1860   jt 

^  AUD  1861;  With  a  Chapter  on  Knguak   aa  a  S&nataxium.     Uto.  doth.  lOi.  6</.  ^ 
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DR.    OAmONER. 

ON  GOUT ;  iu  Hifft4^,  iu  Causes,  and  iu  Core.    Fourth  £ditu»i.     Fob 
8ro.  clotB,  9t,$d.  '  *-._ 

DR.    ORANVIU.E,    PJt3. 

THE   MINERAL  SPRINGS    OF   VICHY :  tbeir  Effiou^  in  tb 

Trealcent  of  Goat,  IndigadoD,  Gnrel,  &c    8ro.  doth,  3ib 

ON  SUDDEN  DEAm     Poet  Sro,  2i.  M. 


DR.    GRAVES     M.D.,    FJl.8. 

STUDIES    IN    PHYSIOLOGY    AND    MEDICINE.    E<li«^  bj 

Dr.  Stokei.    With  Portrait  and  Memoir.    8to.  doth,  ]4<. 


DR.    8.    C.    QRIFRTH,    MX>. 

ON   DERMATOLOGY   AND    THE   TREATMENT    OF   SKIS 

DISKASES    BY    MEANS    OF    HERBS,    IN    PLACE    OF    ARSENIC    AKI 
MERCURY.     Fc^  8to.  dotb,  3«. 

MR.    GRIFFITHS. 

CHEMISTRY    OF    THE    FOUR    SEASONS— Spring,    Siunmer, 

^           Autamnt  Wioter.     Illiutrated  witH  EngraTuigs  on  Wood.     Seamd  Edition.     FooUca] 
8to.  doth,  1$.  6d.  .  

THE  SIMPLE  TREATMENT  OF  DISEASE;  dedoced  bom  th< 

Methodi  of  Expectancy  and  Revulsion.     1 8mo.  cloth,  4f . 

DR.    GUY   AND    DR.   JOHN    HARLEY. 

HOOPER'S  PHYSICIAN'S  YADE-MECUM;  OR,  MANUAL  01 

THE  PRINCIPLES  AND  PRACTICE  OF  PHYSIC.     Serenth  Edition,  caojuder 
ably  enlarged,  and  rewritten.     Foolscap  8to.  doth,  12$.  Bd» 

GUY'S    HOSPITAL    REPORTS.    Third  Series.  Vob.  I.  to  XII.,  Sro, 

7«.  6d.  each. 

DR.    HABERSHON,    F.R.C.P. 

ON   DISEASES    OF   THE  ABDOMEN,    comprising  those  of  th. 

Stomach  and  other  Parts  of  tbe  Alimentary    Canal,  (Esophagiis,  Stomach,  Casctua 
Intestines,  and  Peritoneum.    Second  Edition,  with  Plates.    8to.  cloth,  14<. 

ON  THE   INJURIOUS   EFFECTS   OF  MERCURY   IN   THI 

TREATMENT   OF  DISEASE.    Post  8vo.  doth,  S».  6rf. 


DR.    C.    RADCLYFFE    HALL. 

TORQUAY  IN  ITS  MEDICAL  ASPECT  AS  A  RESORT  FOI 

PULMONARY  INVALIDS.     Post  8vo.  doth,  6., 


DR.    MARSHALL    HALL,    F.R.S. 

PRONE  AND   POSTURAL  RESPIRATION   IN  DROWNING 

AND    OTHER    FORMS    OF    APNCEA    OR    SUSPENDED   RESPIRATION 

Post  8vo.  cloth.  5s.  II. 

PRACTICAL  OBSERVATIONS  AND  SUGGESTIONS  IN  MEDI 

CINE.    Jbeconb  i^rrfts.    Post  8to.  doth,  B$.  6d. 
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MR.    HARDWICH. 

A     MANUAL    OF    PHOTOGRAPHIC     CHEMISTRY.    With 

EngiaTings.    Seventh  Edition.    Foolscap  8to.  cloth,  7$.  Gd, 


DR.   J.    BOWER    HARRISON,    M.D.,    M.R.O.P. 

LETTERS   TO  A  YOUNG   PRACTITIONER  ON   THE  DIS- 

EASES  OF  CHILDREN.     Foolscap  8vo.  cloth,  35. 

ON  THE  CONTAMINATION  OF  WATER  BY  THE  POISON 

OF  LEAD,  and  its  Effects  on  the  Human  Body.    Fookcap  8to.  clothi  3«.  6</. 


OR.   HARTWIG. 


ON    SEA    BATHING    AND    SEA    AIR      Second  Edition.      Fcap. 
8vo.,  2f.  6(L  II. 

ON  THE   PHYSICAL  EDUCATION  OF  CHILDREN.     Fcap. 

Svo.,  2a.  6d, 

DR.   A.    H.    HAS8ALL. 

THE  URINE,   IN  HEALTH  AND  DISEASE;    being  an  Ex- 

planation  of  the  Composition  of  the  Urine,  and  of  the  Pathology  and  Treatment  of 
Urinary  and  Renal  Disorders.  Second  Edition.  With  79  Engravings  (23  Coloured). 
Post  8to.  cloth,  12*.  Bd. 

THE  MICROSCOPIC  ANATOMY  OF  THE  HUMAN  BODY, 

IN  HEALTH  AND  DISEASE.  Illustrated  with  Several  Hundred  Drawings  in 
Colour.    Two  vols.  8vo.  cloth,  £U  I0«. 


MR.  ALFRED    HAVILAND,   M.R.C.3. 

CLIMATE,  WEATHER,  AND   DISEASE;  being  a  Sketch  of  the 

opinions  of  the  most  celebrated  Ancient  and  Modem  Writers  with  regard  to  the  Influence 
of  Climate  and  Weather  in  producing  Disease.  With  Four  coloured  Engravings.  8vo. 
cloth,  7». 

DR.     HEADLAND.    M.D^    F.R.C.P. 

ON    THE   ACTION   OF    MEDICINES    IN    THE    SYSTEM. 

Fourth  Edition.    8vo.  cloth,  14*. 

TI. 

A  MEDICAL  HANDBOOK ;  comprehending  sncb  Information  on  Afedical 
and  Sanitary  Subjects  as  is  desirable  in  Educated  Pcraons.  Second  Thousand.  Foolscap 
8vo.  cloth,  5s. 

DR.    HEALE. 

X    A  TREATISE   ON   THE  PHYSIOLOGICAL   ANATOMY  OF    t 

THE    LUNGS.     With  Engravings.    8vo.  cloth,  8». 

A  TREATISE  ON  VITAL  CAUSES.    Svo.  doth,  9*. 
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MR.    CHRISTOPHER    HEATH.    F.R.O.S. 
I. 

PRACTICAL    ANATOMY:    a  Mannal  of  Pissectious.     With  numeroas 
EngnvingK.     Fcap.  Bra.  cloth,  lfl«.  6d. 

A  MANUAL  OF  JIINOU  SURGERY  AND  BANDAGING.  FOR 

THE    USE    OF    HOnSK-SUROEONS.    PRKSSERS,    AND    JUNIOR    PRAC^ 
xmONERS.     Wiih  llluflnitioui.     Third  Edition.     Fcap.  Bvo.  doth,  S*. 


MR.    HIQQINBOTTOM,    F.R.S.,    F.R.O^.E. 

A  PRACTICAL  ESSAY  ON  THE  USE  OF  THE  NITRATE  OF 

SILVER   IN   THE  TREATMENT  OF   INFLAMMATION,  WOUNDS,  AND 
ULCERS.    Third  Edition,  Bto.  cloUi.  6«. 


THE  HARMONIES  OF  PHYSICAL  SCIENCE  IN  RELATION 

TO  THE  HIGHER  SENTIMENTS;  with  Obwrvalion*  on  MedJoil  Stndirt,and  on 
the  Moral  and  Scientific  Relatioos  of  Medical  Life.     Post  8vo.  cloth,  4$. 


MR.    J.    A.    H5NOESTON,    M.R.C.3, 

TOPICS  OF  THE  DAT.  MEDICAL,  SOCIAL.  AM)  SCIENTIFIC. 

Crown  8vo.  cloth,  7».  6rf. 


OR.    HOOOES.  3PH 

THE  NATURE.  PATHOLOGY.  AND  TREATMENT  OF  PUEE-    r| 

PERAL   CONVULSIONS.     Crown  8to.  cUb,  3«. 


DR.    DECIMU3     HODGSON. 

THE  PROSTATE   GLAND,   AND   ITS  ENLARGEMENT    IN 

OLD  AGE,     With  1'2  Plates.     Royol  8to.  cloth,  (>#. 


MR.    JABEZ    HOQO. 

A   MANUAL   OF   OPHTHALMOSCOPIC  SUEGIJIY ;  bdng  . 

Practical  Tmtise  on  the  Use  of  th«  Ophthnlmcscopc  in  Diteate*  of  the  Ey«.    Thir4 
Edition.     With  ColourtKl  Plates.     Hvn.  cloth.  10«.  Bd. 


MR.    LUTHER     HOLDEN.   F  R.G.9. 
1. 

HU5IAN     OSTEOLOGY:   viih  Platc^  showing  the  Attachmcnta  of  the 
Musules.    Third  Edition.     Hvo.  cloth,  16*. 

A  MANUAL  OF  THE  DISSECTION  OF  THE  HUMAN  BODY. 

With  Enf;r;LTings  on  Wood.     Second  Edition.     8vo.  cloth,  I6s. 


•  MR      BARNARD     HOLT,     F.R.C.S, 

ON  THE   BIMEDIATE  TREATMLNT    OF   STRICTURE 

THE    URETHRA.      Second  Edition,  Enluged.      8ro.  cloth,  3«, 
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DR.    W.    CHARLES     HOOD. 

SUGGESTIONS  TOR  THE  FUTURE  PROVISION  OF  CRIMI- 
NAL LUNATICS.     Qro.  cloth,  5r.  W. 


OR.    P.    HOOO. 

THE   SUCCESSFUL    TREATMENT    OF    SCARLET   FEYER; 

nlso.    0BSERVATI0N3    ON    THK     PATHOLOGY    AND   TREATMENT    OF 
CROWING  INSPIRATIONS  OF    INFANTS.     Post  8to.  cloth,  fi». 


MR.   JOHN    HORSLEY. 

A  CATECHISM  OF  CHEMICAL  PHILOSOPHY;  being  a  Familiar 

Expotition  of  lh«  Principles  of  Chemistry  and  PhysJci.     With  Eogniviogs  o»  Wood. 
Deiigiicd  for  tbo  Ute  of  Schooli  nnd  Private  Tcnchrn.     Pott  Bvo.  cloth,  6f.  Gd, 


MR,    LUKE     HOWARD,     F.R.3. 

ESSAY  ON  THE  MODIFICATIONS  OF  CLOUDS.     Third  Edition, 

by  W.  D.  and  E.  Howard.      With  e  Lithographic  Plntw,  ftoai  Pictures  by  Kenyan. 
4lo.  cloth.  UJj.  (yi.  

DR.    HAMILTON     HOWE.    M  D. 

A  THEOIiLTICAL  INQUIRY  INTO  THE  PHYSICAL  CAUSE 

OF   EPIDKMIC   niSEASESl.     Accompauiod  with  TabU.     8to.  cloth,  7#. 


DR.     HUFELAND. 

THE    ART    OF     PROLONGING     LIFE.     Second  Edition.     Edited 
by  Erarmun  Wilson,  F.ltS.    Foolscap  8to.,  3*.  6rf. 


MR.    W,    OURTIS     HUOMAN.    FJ^.C.S. 

ON    HIP  JOINT     DISEASE;    with  reference  especially  to  Treatmeot 

by  Mechanical  Means  for  the  Relief  of  Contraction  and  Deformity  of  the  Affected  Limb. 
With  Plates.     Re-issue,  enlarged,     llro,  cluth,  3k,  6d. 


MR.    HULKE,    F.RO.a. 

A    PRACTICAL    TREATISE    ON     THE    USE    OF    THE 

OPHTHALMOSCOPE.     Being  thr  Jocksonian   Prixe  Eway  for    1859.     Royal   8to. 
cloth,  8#. 

_  DR.    HENRY     HUNT. 

I       ON  HEARTBURN  AND  INDIGESTION.     Svo.  ciotb,  5.. 

MR.    Q.    V.    HUNTER.    M.R.C.S. 

BODY     AND     MIND  :     tho   Kcnous  system   and   its   Derangements. 

Fcap.  Bro.  doth,  Zi.  Sil. 

PR0FES30R     HUXLEY,    F.R.S.  f 

I    LECTURES    ON    THE     ELEMENTS    OF    COMPARATIYE    ! 

jf  ANATOMY.— ON  CLAS5IFICAT0N    AND   THE    SKULL.      With  lU   lUnt-     Jf 

M  tzatioRs.     Bvo.  cloth,  10^.  &i.  W 


Sa  MESSRS.   CHURCHILL   &    SONS*  PUBLICATIONS. 

MR.   JONATHAN    HUT0HIN80N,    P.R.O.8. 

A  CLINICAL  MEMOIR  ON  CERTAIN  DISEASES  OF  THE 

KYK  AM)  EAU.  COXSKQUENT  OS  INHERITED  SYPHILIS;  with  ui 
Appended  Chapter  0!"  Commcn tones  an  the  Tratuini«Mnn  nf  Syphilis  from  Parpot  ta 
0^«piii%S  aud  iia  more  remote  Couseq^ueocts.     With.  Plates  aad  Woodcat*,  8vo.  cloth,  9#. 


DR.    INIV1AN,   IVIJ%.aP. 

ON  MYALGIA:  ITS  NATURE,'' CAUSES,  AND  TREATMENT; 

bciog  a  Trealise  on  Paiaful  and  other  AlTectioDB  of  the  Muficular  Syitem.     Second 
Edition,     8to,  cloth,  9t. 

FOUNDATION    FOR   A    NEW   THEORY   AND   PRACTICE 

OF  MEDICINE.     Secood  Editiou.     Crown  8vo.  cloth.  I  Of. 


DR.    JAQO.    M.D.OXON.    A.B.OANTAB. 

ENTOPTICS,    WITH    ITS    USES    IN    PHYSIOLOGY    AND 

MEDICINE.     With  54  Engnirings.     Croum  8to.  cloth,  S». 


MR.   J,    H.   JAMES.  F.R.C.3. 

PRACTICAL  OBSERVATIONS  ON   THE  OPERATIONS  FOR 

STRANGULATED  HERNU.     Bro.  cloth,  5». 


DR.    PROSSER    JAMES,    M.D. 

SORF.THROAT;    ITS  NATURE.  VARIETIES.  AND  TREAT- 

MENT  ;  incltiding  the  Uae  of  the  LARYNGOSCOPE  04  nn  Md  to  Diagnotu.    Second 
Edition,  vitb  ntunecoos  EograTingi.     Pott  Sro.  doth,  5«. 


DR.    HANDFtELD    JONES,    M.Bn    FR.CP. 

CLINICAL   OBSERVATIONS   ON   FUNCTIONAL    NERVOUS 

DISORDERS.     Post  flvo.  doth,  10*.  (W. 


DR.    H.    8ENOE    JONES.    M.O..    F.R.8. 


LECTITRES    ON    SOME    UF    THE    APPLICATIONS     OF 

CHEMISTRY     AND     MECHANICS     TO     PATHOLOGY     AND     THERA- 
PEUTICS.    Rvo.  cloth,  I2i. 


DR.    HANDFIEUD    JONES.    F.R.S,   &.    DR.    EDWARD    H.    StEVEKINQ. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY.    lUnfitrated  win. 

nameroiu  Engravings  on  ^Vood.     KooUcBp  Hro.  cloth,  12s.  Gd, 

OR.    JAMES    JONES.    M.D.,    M  R.O.P. 

ON  THE  USE  OF  PERCH  LORIDE  OF  IRON  AND  OTHER 

CHALYBEATE  SALTS  IN  THE  TREATMENT  OF  CONSUMPTION.  Craini 
8vo.  doth,  3#.  dd. 
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MR.    WHARTON    JONES,    F.R.S. 

A   MANUAL  OF  THE  PRINCIPLES  AND   PRACTICE  OF 

OPHTHALMIC  MEDICINE  AND  SLUlOKnY;  with  Nine  Coloured  PlftK^s  nnd 
1 7H  Wond  Kngravingi,  Third  Edition,  tlioroughly  rvviKwl.    FoolKOp  8vo.  cloth,  t2f.  tid, 

THE  WISDOM  AND  BENEFICENCE  OF  THE  AI.MIGHTY. 

AS  DISPLAYED  IN  THE  SENSE  OF  VISION.     Aeionian  Priw  E«a.v.    With 
Illtutratioiu  on  Stwl  and  Wood.     Foolscap  8ro.  eloUi,  4m.  QH, 

in. 

DEFECTS   OF   SIGHT  MD   HE.VEING:  their  Nature,  Causes,  Pre- 

venliun,  mid  Gen^nil  Atnuajiwnont.  Second  Edition,  with  Engravings  Fcap.  Hvo.  2«.  6*/. 

A  CATECHISM   OF  THE  MEDICINE  AND   SUEGERY  OF 

THE  EYE  AND  EAR.   For  the  ainiail  Ute  of  Uofpttal  StddcDti.  Fcap.  Bvo.  3«.  $</. 

A  CATECHISM  OF  THE  PHYSIOLOGY  AND  PHILOSOPHY 

OF  BODY,  SENSE,  AND  MIND.     For  Vse  in  Schools  and  CoUegss.     Fcap.  8vo., 
2s.  6ti. 


MR.    FURNEAUX     JORDAN.     MJR.C.B. 

AN   INTRODUCTION  TO  CLINICAL  SURGERY;    WITH  A 

Method  of  InTcitigating  and  Reporting  Surgic:il  Cases.     Fcap.  Oto.  cloth,  fit. 


DR.    LANE,    fVl.A. 

HYDROPATHY;    OR,   HYGIENIC    MEDICINE.     An  Explanatory 

Euaj.    Second  Edition.     Po«  Bro.  cloth,  5t. 


MR.    JUDD. 

A  PRACTICAL  TREATISE  ON  FRETniUTIS  AND  SYPHI- 

LIS:  including  Obwrrationi  on  the  Power  of  the  Mcnstnious  Fluid,  and  of  the  Dis* 
charge  from  LeucorrfaoA  and  Sorci  to  produce  Urothritia :   with  a  variety  of  Examples,      ^ 
Experiments,  Remediefl,  and  Cure*.    Bro.  dotb,  £1. 5«. 

DR.    LAENNEC. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION.    Trans- 

Uttd  and  Milfd  by  J.  a  Sh  *apE,  M.n.C.S.     3.. 


SIR    WM.    LAWRENCB,    BART,    F.R.S. 

LECTURES  ON  SUEGERY.     8to.  doth,  16.. 

A    TREATISE    ON    RUPTURES.      The  Fifth   Edition,   considerably 

enlarged.     Bto.  doth,  16t. 

DR.    LEAREO.    M.R.C.P. 

^   IMPERFECT  DIGESTION :  ITS  CAUSES  AND  TREATMENT.    ^ 

A  Fourth  EdiLioiL     Fooltcap  8vo.  doth,  4i.  7. 
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DR.    EDWIN     LEE. 
I. 


THE  EFFECT  OF  CLIMATE  ON  TUBEECULOUS  DISEASE, 

with  Noticra  of  ihc  chief  Foreign  Places  of  Wintet  Ilr^on.    Small  8to.  cloth,  4«.  &/. 

THE  WATERITs^G  PUCES   OF   ENGLAND.    CONSIDERED 

with  Reference  to  their  Medical  Topography.    Foarth  Edition.    Fcap.  8vo.  cIuUi,  7i.  Gd. 

THE    PRITsCIPAL    BATHS  "oF    FRANCE.     Foanh   Edition. 

Fcap.  8vn.  clolh,  3x.  6</.  i^, 

TEE  BATHS  OF  GERMANY.    Fourth  Edition.    Post  Svo.  doth,  7». 

THE  BATHS  OF  SWITZERLAND.    i2mo.  doth,  3«.  6rf. 
HOMEOPATHY  AND  HYDROPATHY  IMPARTULLY  AP- 

PRECIATED.     Fourth  Edition.     Po»t  Sro.  clolh,  3*. 


MR.    HENRY    LEE,    Fi^.O.8. 


ON    SYPniLIS.     Second  Edition.    With  Coloured  Plates.    8vo.  doth,  10<. 

ON  DISKASES  OF  THE  VEINs!  KiEMORRHOIDAL  TUMOURS. 

AND  OTHER  AFFECTIONS  OF  THE  RECTUM.  Secood  Editioo.  BTo.cloth,&. 


DR.   ROBERT    LEE,    F.R.8. 
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DR.    LEI8HMAN.    M.O..    F.F.P.8. 


THE  MECHANISM  OF  PARTURITION:  An  Essay,  Historic]  wd 

Critiuil,     WitJi  Engravings.     8to.  cloth*  5«. 

MR.    LrSTON,    F.H.8. 

PRACTICAL  SURGERY.     Fourth  EditioD,     8vo.  cloth.  225. 


MR.    H.    W.    LOBB,    L.S.A,    M.R.C.S.E. 

ON  SOME  OF  THE  MORE  OBSCURE  FORMS  OF  NERVOUS 

AFFECTIONS,     THEIR      PATHOLOGY     AND     TREATMENT.       Re-ime, 
with  tha  Cbfljittfr  on  Galvanism  onlirely  Rewritten.     With  Entjmvingf.    8to.  cloth,  8ib 


DR.    LOQAN,    M.D.,    M.R  G.P.LOND. 


ON  OBSTLNATE  DISEASES  OF  THE  SIQN.  F«p.8vo.cloth 


CONSULTATIONS  IN  MIDWIFERY.   FooUcap  8vo.  doth,  a,,  m. 

A    TREATISE   ON   THE    SPECULOI;    with  Three  Hundred  Ciw*.     •' 

8ro.  cloth.  Am.  Ud.  m 

CLINICAL   REPORTS  OF  OVARIAN  AND  UTERINE  DIS- 

EASES,  with  CommentAriM.     FoolMap  8va.  cloth,  6«.  6d. 

CLINICAL  MIDWIFERY;  comprising  the  Histories  of  545  Cues  of 

Difficult,  Preltruatunil,  and  Complicated  Ijibour,  with  Coounentiirics.     Second  Bditioa. 
Foolxap  6to.  cloth,  5«. 
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LONDON    H08PITAU 

CLINICAL  LECimiES  AND  REPORTS  BY  THE  MEDICAL 

AND  SURGICAL  STAKK.     WilU  lUurtrutioM.     VoU.  1.  to  III.     8to.  cloth,  h,  6d, 


LONDON     MEDICAL    SOCIETY    OF    OBSERVATION. 

WlUT  TO    OliSEUMi  AT  THE  DED-SIDK,  A>D  AFTER 

DEATH.     PublUbed  by  Authority.    S^ond  Edition.     FooUcftp  Bvo.  clolh,  4«.  Gtt, 


MR.     M'CLELLAND.     FLS.    F.Q.S. 

THE  MEDICAL  TOPOGRAPHY.  OR  CLIMATE  AND  SOILS, 

OP    BENGAL    AND    THE    N.  W.    PROVINCES.      Poit  Bto.  cloth,  4f.  6rf. 
DR.    MACLACHLAN,    M.D.,    F.R.CP-L. 

THE  DISEASES  AND  INFIRMITIES  OF  ADVANCED  LIFE. 

8to.  cloth,  16f.  

DR.    A.    C.    MACLEOD.    M.R.O.P.L0ND. 

ACHOLIC     DISEASES  ;    comprising  Jaoadice,   DiarrboMS    Dysentery, 
And  Cholera.     Poit  Hro,  cloth,  &f.  Gd. 


DR.    QEORQE    H.    B.    MACLEOD,    F.R.O.a.E. 

OUTLINES  OF  SURGICAL  DIAGNOSIS.   8vo.  doth,  12*.  6i^. 
NOTES  UN  THE  SURGERY  OF  THE  CRIMEAN  WAR;  with 

REMARKS  on  GUN-SHOT   WOUNDS.     Bvo.  cloth,  lu«.  6d. 
MR.    JOSEPH     MACLtSE,    FJI.C.S. 

SURGICAL  ANATOMY,     a  Series  of  Dissections,  illustrating  the  Prin- 
cipal Regions  of  the  Jlumoji  Rody. 
The  Second  Edition,  imperial  folio,  cloth,  £3.  I2i.;  hAlf-morooco,  £4.  4s. 

ON   DISLOCATIONS  AND   FRACTTRES.     ThU  Work  is  Uniform 

with   the  Author'i  ^  Surgical  Analoniy;"  each  Fuciculna  eontaim  Four  beautifully 
execated  LiUiugniijhic  Drawings,     irajtehol  folio,  cloth,  JC2.  lUa.;  half-morocco,  £2.  i7f. 


MR.    MAONAMARA. 

ON  DISEiVSES  OF  THE  EYE;  referring  principAlly  to  those  Aflfecdona 
requiring  the  aid  of  tbo  Ophth.-ilmo*oope  for  their  Diagnoaii.  With  coloured  ptatea. 
&T0.  doth,  Xiis.  Oi.  ..»—_» 

DR.    MONIOOLU    M.R.O.P. 

A  HAND-BOOK  FOR  SOUTH HjET,  MEDICAL  &  GENERAL; 

with  Copious  Notices  uf  the  Natural  Hiitory  uf  the  Diatricu  Secoad  Edition.  Poit  bvo. 
doth,  is.  6d.  

OR.    MAROET.    F.R.8. 

ON    THE    COMPOSITION   Of''  FOOD,    AND    HOW   IT   IS 

ADULTERATED  ;  with  Practical  Directions  for  it»  vVmUysif.    8vo.  cloth,  6«.  6d, 

ON  CHRONIC  ALCOHOLIC  INTOXICATION;  ^ith  an  inquiry 

INTO  THE  INFLUENCE  OF  THE  AliUSK  OP  ALCOHOL  AS  A  PRE- 
DISPOSING CAUSE  OF  DISEASE.  Second  Edition,  much  t-ulorgcd.  Foolscap 
Hro.  doth,  At,  CJ. 
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OR.    J.    MA0PHER30N,    M.O. 

CHOLERA  IS  ITS  HOME;  with  a  Sketch  of  the  Pathology  and  Treat- 
lEent  of  the  Disease.     Crowti    vo.  cloth,  A*. 


DR.    rVIARKHAM. 


DISEASES  OF  THE  HEART:  THEIR  PATHOLOGY,  DIAG- 
NOSIS, AND  TREATMENT.    Second  EdiUon.    Port  8to.  doth,  6.. 

SKODA  ON  AUSCULTATION ''and  PERCUSSION.   Post  8to. 

cloth,  Cs,  III 

BLEEDING    AND    CHANGE    IN    TYPE    OF    DISEASES. 

Gnlitonian  Lectures  for  1864.     Crown  Uro.  2a.  6d, 

SIR    RANALD     MARTtN,    K.OB.,    F.R.8. 

INFLUENCE   OF    TROPICAL   CLIMATES   U   PEODUCINQ 

THE  ACUTE  ENDEMIC  DISEASES  OF  EUKOPI^ANS;  including  Practical 
Obsenrotions  on  their  Chronic  Seqaelie  under  the  Influences  of  the  Dinuita  of  Europe. 
Second  Kditlon,  much  enlarged,     ttva  dotfa,  20*. 


DR.    MA5SV. 

ON  THE  EXAMINATION  OF  RECRUITS;  intended  for  the  Use  of 

Youiiff  Medical  Otficeri  on  Entering  the  Army.     8vo.  cloth,  S#, 


MR.     C.    F.     MAUNDER.    FRO  8. 

OPERATIVE  SURGERY,     with  158  Engravings.     Post  8vo.  6-. 

DR.     MAYNE,    MJD.,    LL.D. 

AN   EXPOSITORY   LEXICON '  OF   THE   TERMS,  ANCIENT 

AND  MilDKRN%  !N  MEDICAL  AND  C.ENERAL  SCIENXE.  RTo.oloth,£2. 10-, 

II. 
A    MEDICAL   TOCABULARY ;    or,   an   Explanation   of  all   Names, 

Sytionvme*,  Terms,  and  Phrases  u»ed  in  Medicine  and  the  reUtive  branches  of  Medical 
tidence.    Second  Kdliion.     Pcap.  8to,  cloth,  Ht,  Gd, 

OR.    MERYON,    M-D.,    F.R.O.P. 

PATHOLOGICAL  AND  PRACTICAL  RESEARCHES  ON  THE 

VARIOUS  FORMS  OF  PARALYSIS.     Mto.  cloth.  C». 


DR.    MILLINQEN. 

ON  THE  TREATMENT  AND  MANAGEMENT  OF  THE  IN- 

SANE;   with  Coniiderations  on  Public  and  Private  Lunatic  AsyluiUB.     iSmo. cloth, 
4t.  Od. 


DR.    y/V.    J.    MOORE,    M.D. 
I. 


HEALTH   IN  THE   TROPICS;    or,  Sanitary  Art  applied  to  Eurorcans     Z 
in  India,     fivo.  doth,  9$,  j 

A  MANUAL  OF  THE  DISEASES  OF  INDIA.  Fcap.  Sro.  doth,  6*. 
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PROFESSOR    MULDER,    UTRECHT. 

THE  CHEMISTRY  OF  WINE.    Edit..!  by  H.  Be««  toss,  »ld., 

F.R.S.     Fcap.  Bro.  cloth.  6*. 

OR.    W.    MURRAY,    IV».D«    M.R.C.P. 

EMOTIONAL   DISORDERS   OF   THE   SYMPATHETIC    SYS- 

TE.M   UK   NKRVKS.     Crown  Bvo.  clolh.  3#.  6rf. 

OR,    MUSHET.    IVI.B..    M.R.C.P. 

ON    APOPLEXY.    AND    ALLIED   AFFECTIONS    OF   THE 

BRAIN.     Bvo.  doth,  7t. 

MR.    NAYLER,    F.R.O.S. 

ON  THE  DISEASES  OF  THE   SKIN.  With  Plates.    Sro.  ciotb, 
loj.  ej, 

DR.    BIRKBECK    NEVINS. 

THE  PEESCRIBER'S  ANALYSIS  OF  THE  BRITISH  PHAR. 

MACOPEIA  of  1867.     32inn.  cloth,  3».  6rf. 


DR.   THOS.    NICHOLSON,    M  D. 

ON  lELLOW  rEVEU;  comprisiog  tho  HUtoiy  of  that  Disease  as  it 
appeared  in  th«  liland  of  Aotigua.     Fcap.  8to.  cloth,  'Ji.  6<t. 

DR.    NOAD.    PH.D.,    F  R  S. 

THE  INDUCTION  COIL,  being  a  ropalar  Explanation  of  the  Electrical 
Principles  on  vhich  it  is  coutnicted.  Second  Hdilion.  With  EngnTiugs.  Fcsp.  8vo. 
cloth,  3f, 

THE   HUMAN   MIND  °N   ITS^  ""RELATIONS   WITH   THE 

BRAIN  AND  NERVOUS  SYSTEiL     Pou  ttvo.  cloth,  4i.  tid. 
MR.    NUNNELEY,    F.R.G.8.E. 

ON  THE  ORGANS  OF  VISION:  theik  anatomy  and  phy- 

SIOLULiY.     With  HlaUa,  8vo.  clolh,  15«. 

A  TREATISE  ON  THE  NATURE.  CAUSES,  AND  TREATMENT 

OF  ERYSIPELAS.    8fo.c]oih,  \0$.  Ud. 

DR.    OPPERT,    M.D. 

HOSPITALS.    INFIRMARIES,    AND   DISPENSARIES;    their 

Conatniciion,  Interior  ArniDgi>nient«  and  Management,  with   DeKriptioof  of  exiiting 
Ifuiiiuiiouk.     With  51)  EngraTing*.     lU^al  Bvol  doth,  lOt.  6d. 

MR.    LANQSTON      PARKER. 

THE  MODERN   TREATMENT   OF   SYPHILITIC  DISEASES, 

both  Primary  and  Secondary;  compriiing  the  Treaimeat  of  Constitutional  and  Confirmed 
Sjphilii,  by  a  tafe  and  auccetsful  Muthod.     Fourth  E<lit)nn,  Bro.  cloth,  10«. 

OR.    PARKE8,    F.R.S,    F.R.aP. 

I      A    MANUAL   OF   PRACTICAL^*  HYGIENE;  intended  especially  for 

the  Medical  OSlcen  of  the  Army.  With  Plates  and  Woodcata  2nd  Edition,  Svo.  doth,  I C*. 

^  THE  URINE:  its  composition  in  he-\lth  and  disease, 

•  AND  UNDER  THE  ACTION  OK  REMEDIES.     Hvo.  clolh,  lOr. 
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OR.    PARKIN.    M.D.,    F.R.C.S. 


THE   ANTIDOTAL    TREATMEN'T    AND    PREVENTION    OF 

THE    EPIDEMIC    CHOLERA.     Third  EdiUon.     8»o.  doth,  7«.  6J. 

THE  CAUSATION  AND  PRI^'ENTION  OF  DISEASE;    with 

the  Lqwi  regulAting  the  Extricatioa  of  Al.-iUria  from  ihe  Siirfiicc,  and  its  Dithuioo  in  tfae 
Riirroundmg  Air.     Bto.  cloth.  5#.      ,^ultal».w^..  l.^u 

MR.    JAMES     PART.    F.R.C.S. 

THE   MEDICAL   AND   SURGICAL   POCKET   CASE   BOOK, 

for  the  lUgiBtration  of  important  Cases  in  Prirate  Practice,  and  to  onift  the  Student  of 
IJospitol  Practiu.    Second  Edition.    2j.  iSd. 

DR.    PAW.    M.D,    F.R.3,    F.R.O.P. 

DIABETES :  RESEARCHES  ON  ITS  NATURE  AND  TREAT- 
MENT.   8va  cloth,  8j.  6i,  

DR     PEACOCK,    MD,    F.R.O.P 

ON   MALFORMATIONS   OF   THE   HUMAN   HEART,     With 

Original  Caies  and  IlliulralioRi.     Second  Edition.     With  B  Pl«(et.     8to.  cloth,  lOx. 

ON  SOME  OF  THE  CAUSES  AND  EFFECTS  OF  YALTULAR 

DISEASE  OF  THE  HEAHT.     With  EDgmrin^B.     8ro.  doth,  5«. 
OR.    V^.    H.    PEARSE.    M.D.EDIN. 

NOTES    ON    IIMLTH    IN    C.ILCUTTA    AND    BRITISH 

EMIGRANT   SHIPS,  includtug  VcntilutioD,  Diet,  and  DiseiM.    Frnp.  Sto.  3>. 
OR.    PEET.    M.D..    FRO  P. 

THE    PRINCIPLES     AND     PRACTICE    OF     MEDICINE; 

lU'si^iu-d  chiefly  f<ir  .Stiii5fiit«  of  Indian  Medical  Colleges,     Sto.  doth,  Itu. 
DR.    PEREIRA,   F.R,8. 

SELECTA  E  PRJISCRIPTIS.     Fonrtcomh  Edition.     24mo.  cloth.  U 


DR.    PICKFORD. 

IIYGIENLl  or.  Health  as  Depeading  upon  the  Cunditions  of  the  Atmo- 
sphere, Food  and  Drinks,  Motion  and  Rest,  Sleep  and  Wakcfulncaa,  Sccretioiti,  Excre- 
tioDA,  and  RotentionR,  Mental  Emotioni,  Clothing,  Bathing,  &c.    Vol,  I.    8ro.  cloth,  £>>, 


PROFESaOR    PIRRIE.    F.R.9.E. 


THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.    With 

naroeroui  Engravings  on  Wood.    Second  Edition.    Rro.  doth,  24f, 


PROFESSOR     PIRRIE     A.     OR      KEITH. 

ACUPRESSURE  :  an  exc«Ueut  Method  of  arrejrting  Surgical  Hsmorihage 
and  of  accelerating  the  healing  of  Wouudi>.     With  Engravings,     Bvo,  doth,  5a, 

PROFESSORS     PLATTNER    dt    MU8PRATT. 

THE  USE  OF  THE  BLOWPIPE  IN  THE  EXAMINATION  OF 

MINERALS,  ORES.  AND  OTHER  METALLIC  COMBINATIONS, 
numeroui  EngniTtngi  on  Wgod.    Tliird  Ediiion,    8ro.  cloth,  lOi.  BJ, 


f 


S^  M' 

,S  tor 


■«■ 


llluatnted     Jf 


MESSRS.    CHURCHILL   &    SONS    PUBLICATIONS. 

•♦t ■ — ^ 

DR.   HCNRY  F.  A.   PRATT,   M.O.,   W.R.O.P. 

THE  GENEALOGY  OF  CREATION,  newly  Translated  fh,m  iho 
Unpointtd  Hebrew  Text  of  the  Book  of  Genesin,  ihowinp  the  General  Scientific  Accunwy 
of  the  Cosmogony  of  Mo8e»  and  the  Pfailofophy  of  CreaUon.     8to.  cloth,  H». 

ON   ECCENTEIC   AND   CENTRIC   FORCE:   a  New  Theory  of 

Projection.     VV'itli  Engranngt.     Hvo.  cloth,  lOa. 

III. 

ON  ORBITAL  MOTION:  Tho  Outlmea  of  a  System  of  Physical 
Attronoray.     With  Diagnuns.     Dvo.  cloth,  7«.  GA 

ASTRONOMICAL  INVESTIGATIONS,  The  Cosmical  RelaUona  of 
the  ReTolution  of  the  Lunar  Apsides.    Oceanic  Tides.    With  Engra^'ingB.    8vo.  clolh,  bt. 

V, 

THE  ORACI-ES  OF  GOD :   An  Attempt  at  a  Re-inteipretadon.     Part  I. 

The  Hevealed  Cohdoc     8vo.  ctolfa.  IUil 


THE    PRESCRIBER'S    rilARMACOPffiU :  containme  iill  the  Medi- 

cineB  in  the  Britiali  Phannacop^via,  arranged  in  Cl.-uues  according  to  their  Action,  vrith 
their  Compositinn  and  Doici.  By  n  Practising  Physician,  Fifth  Edition.  32mo. 
cloth,  2i.  6d.;  roao  rode  (for  the  pocket),  3i.  tM. 


DR.   JOHN    ROWLISON    PRETXY. 

AIDS    DURING    LVBOUR,  including  the  Admimatration  of  Chloroform, 

the  Management  of  Placenta  and  Po»t-|Mirti]in  Hacinorrhajie.     Fcop.  8to.  clolh,  4s.  Od. 


MR.    P.    O.    PRICE.    F.R.C.S. 

AN  ESSAY  ON   EXCISION  OF   THE   KNEE-JOINT.     With 

Coloured  Plates.      With  Memoir  of  the  Author  and  Nntea  by  Henry  Smith,  F.RC.S. 
Royal  Bro.  cloth,  14*.  ^ 

OR.    PRIESTLEY. 

LECTURES   ON   THE   DEVELOPMENT   OF  THE    GRAVID 

UTERUS.     Bfo.  doth,  5,,  GJ,         

DR.    RADCLIFFE.    F.R.G.P4.. 

LECTURES    ON    EPILEPTir.    SPASMODIC,    NEUBALGIC. 

AM)  PARALYTIC  DISORDERS  OF  THE   NERVOVS  SYSTEM,  dehvcred  at 
the  Royal  College  of  PhvAidajis  iu  London.     Po«t  Uto.  cloth,  7i.  6J. 


MR.      RA  I  N  E  Y 


ON  THE  MODE  OF  FORMATION  OF  SHELLS  OF  ANIMALS, 

OF  BONE,  AND  OF  SEVERAL  OTHER  STRUCTURES,  by  a  Process  of 
Molecular  Coalescence,  DciaoRstniblc  in  certain  Artificially- formed  Products.  Fcap.  8vo. 
eloih,  4i.  M.  

DR.    F.    M.    RAMSaOTHAM. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 

CINE  AND  SURGERY.    Ulustnited  with  One  Hundred  and  Twenty 
and  Wood;  forming  one  thick  handsome  volume.     Fourth  Edition. 


renty  Plates  on  Steel     JE 
8vo.  cloth,  S2f.  A  I 
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DR.     RAMSBOTHAM.  f 

PRACTICAL  OBSERVATIONS  ON  MIDWIFERY,  with  a  Selection     ^ 

ofCftMi.    Second  Bdition.    8vo.  cloth,  12^. 


PROFESSOR    RED\A/OOD.    PH.D. 

A  SUPPLEMENT  TO  THE  PHARMACOP(EIA :  A  concise  bat 

eompiehenuve  Dibpcosalory,  and  Manual  of  Facti  and  Formnlx,  for  the  uie  of  Ptaed* 
tioncrs  in  Medicine  and  Phannacy.     Third  Cdilioo.     Hto.  cloth,  22*. 


DR.    DU    BOIS     REYMOND. 

ANIMAL    ELECTRICITY;     Edited  by  H.  Benck  Jones,  M.D.,  F.K.3. 

With  Fift>*  Engxavinga  on  VVood.     FooUcap  8vo.  cloth,  U/. 


DR.    REYNOLDS.     M  D.LONO. 

EPILEPSY:  ITS  SYMPTOMS.  TREATMENT,  AND  RELATIOJT 

TO  OTHER  CHRONIC  CONVULSIVE  DISEASES.    8vo.  cloth.  10*. 


ir. 


THE  DIAGNOSIS  OF  DISEASES  OF  THE  BRAIN,  SPINAL 

CORD,  AND  THEIR  APPENDAGES,    ilvo.  cloth,  8i. 


DR.   B.    W.   RICHARDSON. 

ON  THE  CAUSE  OF  THE  COAGULATION  OF  THE  BLOOD. 

Doing  the  Artlkv  Coorxii  Pnua   Essay  for  lUoG.      With  a  Practical  Appendix. 
8vo.  ciulh,  16'>.  y 

THE  HYGIENIC  TREATMENT  OF  PULMONARY  CONSUMP- 

TION.    Bvo.  cloth,  5*.  e«/. 


DR.    RITCHIE.    MD. 

ON    OVAMAN    PHYSIOLOGY    AND    PATHOLOGY,     wiu. 

Eugravingi.     Ilvo.  cloth,  Ht. 


DR.    WILLIAM     ROBERTS.    M.D..    F.R.C.P. 

AN  ESSAY  ON  WASTING  PALSY;  being  a  SvBtcmatic  Trc-ti^e  on 
the  Disi-ase  hitherto  dcscribMl  us  ATROPIIIE  MUSCt'LAIRE  PROGRESSIVE. 
With  Four  Pbtn.    8to,  clotli,  5ir, 


DR.    ROOTH. 

INFANT    FEEDING,    AND    ITS    INFLUFJvCE    ON    LIFE; 

Or,  the  Causes  and  Prerintion  of  Infant  Mortalit}-.  Second  Editioa.  Ftiap.  8ro.  cloth,  (>#. 


DR.    \A/.    H.    ROBERTSON. 

THE  NATURE  AND  TREATMENT  OF  GOUT.    8vo.doih.io*.6rf. 
A  TREATISE  ON  DIET  ANd'eEGDIEN.  FonrUiEdiUon.  2 vols. 

124.po*t  8vo.  cloth. 
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DR.    ROV^E. 

NERVOUS     DISEASES.     LIVER    AND    SKjMACII 

PLAINTS,  LOW  SPIRITS,  INDIGESTION,  GOUT,  ASTHMA,  AND  DIS- 
ORDERS PRODUCED  BY  TROPICAL  CLIMATES.  With  CaM«.  Sixteenth 
Edition.     FcBp.  Bto.  2f.  lid.  —»»««.***.»«»« 

DR.    ROYLE.    F.R.9.,    AND     DR.    HEADLAND.    M.D. 

A  MANUAL  OE  MATERIA  MEDICA  AND  THERAPEUTICS. 

With  nuinerouft  Engmvings  on  Wood.      Fourth  Edition.    Fcap.  8to.  cloth,  12«.  6d. 


DR.    RYAN.    M.D. 

INl'ANTICIDE :  IT3  law,  prevale>;ce,  prevention,  and 

HISTORY.     Bvo.  cloth.  S$.  

ST.    BARTHOLOME\A^*S     HOSPITAL 

A    DESCRIPTIVl';    CATALOGUE    OF    THE    A^NATOMICAI. 

MUSEUM.    Vol.  L  (1846),  Vol  II.  (1B51),  YoL  ]II.  (I8S2),  8n,  cIoUi,  JL  nch. 

ST.  GEORGE'S  HOSPITAiTrEPORTS.   Vol.  I.    8vo.  7..  6rf. 

MR.     T.     P.     SALT,     BIRMINGHAM. 

ON   DEFORMITIES   AND   DEBILITIES   OF    THE  LOWER 

EXTREMITIES.  AND  THE  MECHANICAL  TREATMENT  EMPLOYED 
IN  THE  PROMOTION  OF  THEIR  CURE.  With  niuueroui  Pklei.  »tow 
cloih,  15*. IL 

ON   RUPTURE:   its   causes,   m.\nagesient.  and  cure, 

and  the  various  Mrchuiical  Conirivimcea  employed  for  iti  Relict  With  EngTuringii. 
Ptfst  ti\a  cloth.  3v.  ,, 

DR.    SALTER.    F.R3. 

ON    ASTH3IA :    its   PalUologj-,   Causes,   Consequences,   and    Trealmonl. 

Bro.  cloth,  lOf.  . 

DR.    8ANKEY,    M.D.LONO. 

LECTURES  ON  MENTAL  PISE.ISI':S.    8vo.  cloth,  s.. 


DR.    8AN80M     MJ}.LOND. 
L 


CIILOROFORM ;  its  action  and  administration. 

book.     With  Eogrnviogt.     Crown  Bvo.  doth,  as. 
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THE  ARREST   AND  PREYENTION   OF  CHOLERA;  Wng  .-v 

Guide  to  the  Antitcptic  'I'Tcaluient     Fcap.  Ovo.  cloth,  2c  6J. 
MR.    SAVORY. 

A  COMPENDmr  OF  DOMESTIC  MEDICINE,  AND  COMPA- 

NION  TO  THE  MEDICINE  CHEST;  intrndtd  aia  Source  of  Easy  Reference  for 
Clergymen,  and  for  Families  residing  ut  a  Distapce  from  Profesuonal  Aisiatancc. 
SCTCuih  Edition.     12mo,  doth,  &».  

DR      SCHACHT 

THE  MICROSCOPE,  AND  ITS  APPLICATION  TO  VEGETABLE 

ANATOMY  AND  PHYSIOLOGY.  Edited  by  Frkokrick  Clrrk^-,  M.A.  Fcap. 
Ovo.  cloth,  6*.  

DR.   8C0RESBY-JACK80N«    M.D.,    F.R.8.E. 

MEDICAIi  CLIMATOLOGY  ;  or,  a  Toi)ograi>bicul  and  Meteorological 
Deccription  of  tbe  I^calitir*  rcwrtcd  lo  in  Winter  and  Sommer  by  Involidi  of  rarioiu 
dauea  both  at  Home  and  Abroad.     With  an  Iioth^nnal  Chart     Port  Bvo.  doth,  13s. 
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DR.    8EMPLE. 

ON    COUGH  :    its  Causes,  Varieties,  and  Treatment.     With  some  practical 
Rcmiuks  on  the  Uke  of  the  Stethoscope  as  an  nid  to  Dingnotift,     Foil  8to.  doth,  -41.  6</. 


OR.    SEYMOUR. 

ILLUSTRATIONS   OF   SOME 'oF   THE    PMNCIPAL    DIS- 

EASES  OF  THE  0VAHI.4:  ihmr  Syaiploms  and  TitwiUiiCTit ;  to  which  iire  prefixed 
Obsen'Btionft  on  the  Structure  imd  Kunctiom  of  those  pnru  in  the  Huquui  Being  and  in 
Animals.     On  India  piper.     Folio,  16f. 

THE  NATUEE  AFi)  TREATMEM'  OF  DROPSY;  considered 

especially  iu  reference  to  the  Dutaftes  of  the  InleruU  Origans  of  the  Body,  which  moit 
commanlj  produce  it.     Bro.  or.         ^ ^ ^ 

DR.    SHAPTER.     M.D.,     F.H.C.P. 

THE  CLfflATE  OF   THE    SOUTH   OF  DEVON.   AND   ITS 

INFLUEVCK   UPON   HEALTH.     Second  Edition,  with  Mapa.    Hto.  doth,  1 U/.  tW- 


MR.    SHA>A/.    M.R.C.3. 

THE  MEDICAL  REMEMERAKGEK ;   Ofi.   BOOK   OF  OIER- 

UENCIES.    Fifth  Edition.  Edited,  vrithAddiuansbyJoN'iTBANHuTciiiN»oK,F.R.CS. 
32mo.  clotb,  2t.  GJ.  

DR.    SHEA,     M.D..     B.A. 

A  MANUAL  OF  AKIMAL  PHYSIOLOGY,    witii  an  Appendix  of 

Questionft  for  thr  D.A.  Loudon  and  other  Exnmi nations.     With  Engrarings.     Foobcnp 
Sva  cloih,  5*.  fit/.  , .. 

DR.    SHRIMPTON. 

CHOLERA :  ITS  SEAT.  NATURE,  AND  TREATMENT,    with 

Engravings.     Hvot.  cloth,  is.  (xA       *^— «..— ^ 

DR      SIBSON      FRS 

MEDICAL   ANATOMY.     Witli  coloured  Pk'tes.     imperial  foUo.    Fasci- 
culi I.  tu  VI.    5*.  L'flth.  , 

OR.     E.     H.    SIEVEKING. 

ON    EPILEPSY    AND    EPILEPTIEORM    SEIZURES:    their 

CauH'k,  Pathology,  and  Treatment     Second  Edition.     Paat  Uro.  cloth,  10<.  $d, 

DR.    StMMS. 

A    WINTER    IN    PARIS  :   being  u  few  Experiences  and  Observations 
of  French  Medical  luid  Sanitary  Mattem.     Fcop.  8va  doth,  4«. 


MR.       SINCLJkIR     AND     DR     JOHNSTON. 

PRACTICAL    MIDWIFERY:   Comprising  an  Acconnt  of  13,748  Deli- 

Tcrica,  which  Incurred  in  the  Dublin  Lyiny-iu  Hospitfll,  during  n  period  of  Seven  Yean. 
8vo.  cloth,  10*.  ' 

DR.    SIORDET.    M.B.LOND.,    M.R.C.P. 

MENTONE  IN  ITS  MEDICAL  ASPECT.  Foolscp  8vo.  doib,  2,.  orf.    I 

MR.    ALFRED    SMEE.    FRS. 

S>   GENERAL  DEBILITY  AND  DEFECTIVE  NUTRITION;  their   , 

ff.  ChDfte«,  Cooaequenees,  and  Trutmeau     beoond  Edition.     Kcap.  Ovo.  cloth,  Sa.  id,  ff 
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OR.    aiVIEia.lE. 
f     OBSTETRIC   PLATES:  being  a  Selectioa  from  the  raorc  Important  and 
Practical  llluitnition*  contained  in  the  Original  ^Vo^k.     With  Anotomical  and  Practical 
Directioni.    Sro.  clotb,  &$, 

MR.    HENRY    SMITH.    F.R.O.3. 

ON  STRICTURE  OF  THE  URETHRA.    8vo.  cloth.  7*.  6rf. 
nyEMORRIIOIDS   AND    PROLAPSUS    OF   THE    RECTUM : 

Thi'ir  rathoIoi:y  and  Treatment,  with  cftpi-cial  reference  to  the  use  of  Nitric  Acid,  Tliird 
Edition.    Fcap,  6vo.  cloth,  3«.  j  u 

THE  SURGERY  OF   THE  RECTUM.     Lettsomian  Lectures.     Fcap. 

Bra  ?«.  6d, 

DR.    J.    SMITH.    M.D,,    F.R.C.S.EOIN. 

HANDBOOK  OF  DENTAL  ANATOMY  AND  SURGERY,  FOR 

THE  USE  OF  STUDENTS  .VXD  PRACTITIONERS.     Fcap.  Oro.  clotU,  8*  6rf. 


DR.   NA/.    TYLER    SMITH. 

A  MANUAL  OF  OBSTETRICS,  THEORETICAL  AND  PRAC- 

TICAL.     Illtulrated  with  106  Eiignirings.     Fcap.  Bvo.  clotb,  124.  6d. 


DR.     8  NONA/. 

ON   CHLOROFORM   AND   OTHER    ANAESTHETICS:  their 

ACTION    AND   ADMINISTRATION.     Edited,  with  a  Memoir  uf  the  Author,  by 
Brnjamin  W.  RichardMO,  M.D.     8vo.  doth,  10«.  bU 

MR.    J,    VOSE     SOLOMON.    F.R.C  3 

"    TENSION  Of  THE  EYIOJALL;  GUUCOJIA:  some  Acconnt  of 

the  Opcr&tious  practited  in  the  lOtb  Century.     Hvo.  cloth,  U. 


DR.    STANHOPE    TEMPLEMAN    8PEER. 

PATHOLOGICAL  CHEMISTRY.   IN   ITS  APPLICATION  TO 

THE  PRACTICE  OF  MEDICINF^    TranJated  6«m  the  French  of  MM.  IJECQUiau. 
and  RooiBK.    8to.  cloth,  reduced  to  H$. 


MR.     BALMANNO    SQUIRE.    M  B.LOND. 

COLOIREI)    rilUTUGIUrHS '  01-    SKIN   J)ISEA8£S.     Wiu. 

DeMrriptive   Letterprru.      Seiiei  I.  (I'.:  Psru),  42*.;  ijvriet   II.  (6  Paru),  22s.  6d.; 
Serie«IIl.('iPan.).  I'U 

A  STU1)ENT'8  ATLAS  OF  SKIN   DISEASES.    (A  Scriea  of 

ChroniiililhogTaphy,  with  DcKn'ptitc  Letterprett).     With  cloth  purilbHo,  23ff, 


MR.    PETER     SQUIRE. 


..    A    COMPANION    TO    THE    BRITISH    PMRlLiCOPiEIA. 

*  Third  Edition.     Bto.  cloth,  lU.  nd.  ^^ 

THE  PHARMACOPEIAS  OF  THIRTEEN  OF  TEE  LONTX)N    X 

HOSPITALS,  ananged  in  Groups  for  tAtj  Reference  and  CompariMm.     lOnio.  cloth,     m| 
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DR.  aTEQOAUL. 
STUDENTS*   BOOKS  FOR  EXAHIKATIOM. 


A  MEDTOAl.  MA^iUlL  iUR  APOTKECARIES*  HALL  AKD  OTHEIl  MEDICAL 

BOARDS.    TweLftli  Edition.    12mo.  cIoth»  lOs. 

II. 

A  MANUAL  FOR  THE  COLLEfiE  OF  SURGEONS:  intended  for  the  Use 

of  Candidate*  for  Examination  and  Praclitiouu*.     Second  Edition.     12mo.  doth,  10«, 

GREGORY'S  CONSPECTUS  MEDICINjE*  THEORETICi:.  The  First  Part,  con- 
taining the  Original  Text,  with  an  Ordo  Vcrlomm.  and  Literal  TrenJotioL.  12mo. 
cluUi.  lt»*.  IV. 

THE  FIIIST  FOUR  BOOKS  OF  CELSUS;   containing  the  Text,  Oido  Verb- 

oniuif  and  TninsUti«n.    Second  Edition.    i2mo.  cloth,  8«. 

FIRST  LINKS   FOR  CHEmSTS  AND*  DRUGGISTS   PREPARING  FOR   EX- 

AMIKATION  AT  THE  PHARMACEUTIC^U.  SOCIETY.  SecoDd  Editioiu 
lUnio.  cloth,  3».  6(/.  

MR.    8TOWE.    IVI.R.O.a. 

A    TOXICOLOGICAL    CIIAET,  exhibiting  at  one  view  the  Symptoms, 

Treatment,  and  Mode  of  Uetcctinji  the  vtuioui  Poisoiib,  Mineni],  Vcgetahlr,  and  AnimaL 
To  which  are  added,  concise  Directions  for  the  Treatment  of  Suspended  Aoimation. 
Twelfth  Edition,  revi»ed.     Ua  Sheet,  2*.;  mounted  ou  Roller,  5i. 
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A  SYSTEMATIC  HANDBOOK  OF  YOLUMETRIC  ANALYSIS; 
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Pobt  8vo.  clolh,  7«.  tk/. 

DR.    SNA^AYNE. 

OBSTETRIC   ArirORISMS   TOR   THE   USE  OF  STUDENTS 

COMME^'CINa  MIDWIFKKY  PRACTICE.    With  EngrtTingi on  Wood.    Fourth 
Edition.     Fcop.  ttru.  cloth,  3f.  &i. 

MR,   TAMPLIN.    F.R.C.S,E- 

LATERAL  CURVATURE  OF  THE  SPINE:  its  Causes,  Nature,  and 
Treatment.    Uvo.  cloth,  4«.  -««.„_««« 

StR     ALEXANDER     TAYLOR.    M.D.,    F.R.a£. 

THE  CLIMATE  OF   PAU;  with  a  Description  of  tlic  Watering  PlaOM 

of  the  Pyreneefi.  and  of  the  Virtues  of  their  reipectJTc  Mineral  Sources  in  DiienM.    Third 
Edition.     Poit  Uvo.  cloth,  7i. 

DR.    ALFRED     S.    TAYLOR,    F.R.S. 

IDE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURIS- 

PRtJDENCE.     Wilh  170  Wood  En^ving*.     8to.  doth,  28.. 

J,    A  MANUAL  OF  3IEDICAL  JURISPRUDENCE.    Eigbth  Edition. 

^Vith  Engraving*.     I-\ap.  Uvo.  cloth,  1  2*.  Grf. 

»>    ON    POISONS,   in    relation    to   MEDICAL    JURISPRUDENCE    AND 
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OULAU    FLAP.     With  Eugraring*  on  Wood.    8?o.  doth,  6i, 

OR.    THEOPHILUS    THOMPSON.    F.R.8. 

CLINICAL   LECTURES   OxN   PULMONAllY  CONSUMPTION; 
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DR.    THOMAS. 

TEE  MODERN  PRACTICE  OF  PHYSIC;  exhMng  the  Symp- 
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STRICTURE    OF    THE   URETHRA;    iU   Pathology   and   Treatment. 
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Gland;*'  being  the  JackAonian  Priic  Eway  for  la6».  With  Flat«.  i?«rond  Edition. 
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PRACTICAL  LITHOTOMY  AND  LITHOTIIITY;  or,  An  i-qniry 
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8  TO.  clotb«  Bx. 

DR.    THUDICHUM. 

A   TREATISE  ON   THE   PATHOLOGY   OF    THE    URINE, 
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A    TREATISE    ON    GALL    STONES:     their  Chemistry,   Pathology, 
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DR.    TILT. 

ON  UTERINE  AND  OVARIAN  INFLAMMATION,  AND  ON 

THE  PHYSIOLOGY  AND  DISEASES  OF  MENSTRUATION.  Third  Edition. 
Svo.  doth,  \2s. 

A  HANDBOOK   OF   UTERINE   THERAPEUTICS,   AND  OF 

MODERN  PATHOLOGY  OF  DISEASF.S  OF  WOMEN.  Second  Edition. 
Pout  8to.  doth,  ()«. 
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THE  CHANGE  OF  LIFE  IN  HEALTH  AND  DISEASE:  a 

Practical  TreattMon  the  Nerrouiand  other  Affection!  incidental  to  Women  at  the  Decline 
of  Life.    Second  Edition.    8vo.doch,  6r. 
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AN  INQUIRY  INTO  THE  CURABILITY  OF  CONSUMPTION 

ITS  PREVENTION,  AND  THE  PROGRESS  OF  IMPROVEMENT  IN  THR 
TREATMENT.    Third  Edition.    8vo.  cloth,,  C». 

A  PRACTICAL  TREATISE  ON  DISORDERS  OF  THE  STOMACH 

with  FERMENTATION  J  and  oa  the  Cnusei  and  Treatment  of  Indigcatxoo,  &c.     8ro. 
clolhi  Gi. 


DR.    TWEEOIE.    F.R.S. 

CONTINUED  FEVERS:  THEIR  DISTINCTIVE  CHARACTERS. 

PATHOLOOy,  AND  TREATJIENT.    With  Coloured  PlntM.    Bto.  doth,  12». 


VESTIGES  OF  THE   NATURAL   HISTORY  OF  CREATION. 

£leveallL  Edition.    lUiutrated  with  106  Kngrarings  on  Wood.    Svo.doihf  7«.  6d!. 
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TREATISE  ON  THE  DISEASES  OF  CHILDREN.    Tenth  EdiUon. 
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Woodcuti.     Poit  8to.,  2y.  6rf. 


MR.    WADE,    F.R.C.8. 

STRICTURE    OF    THE    URETHRA.    ITS    COMPLICATIONS 
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ON  DIPHTHERU  Ml)  DIPHTHEIUTIC  DISEASES.    Fcp. 

8Ta  clotb,  a».  


DR.    WALLER. 

ELEMENTS  OF  PRACTICAL  MIDWIFERY;  or.  Compauion  to 

the  Lying-ia  Room.     Fourth  Edition,  with  Pime*.     Kcnp.  cloth,  i».  Sd. 


MR.    HAYNE3     NA/ALTON,    F.R.O.S. 

SURGICAL   DISEASES   OF   THE   EYE.     with  Engranng.  on 

Wood.    Second  Edition.    8to.  doth,  14j. 


OR.    WARING.    M.D,    M.R.CP.LOND. 
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A  MANTJAL  OF  PEACTICAL  THERAPEUTICS.    Second  Edition. 
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THE  TROPICAL  RESDENT  "aT  HOME.  Letters  nddressed  to 
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DR.  WATERS.    M.R.O.P. 
I. 

*    THE  ANATOMY  OF   THE  HU^LAN  LUNG.    The  Prizo  Essay    • ' 

to  which  the  FothergillUa  Gold  Medal  wai  awarded  hy  the  Medical  Society  of  London. 
Post  8vo.  cloth,  6f.  Gii,  n^ 

RESFARCHES    ON    THE    NATURE,    PATHOLOGY.    AND 

TREATMENT  OF  EMPHYSEMA  OF  THE  LUNGS.  AND  ITS  RELA- 
TIONS WITH  OTHER  DISEASES  OK  THE  CHEST.  With  Engraringi,  ttro. 
doth,  fif. 

OR.    ALLAN     WEBB.     FR.C3.L. 
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TUEATJblENT.     Vol  1.     livo.  cloth,  IK 

SCALE  OF  MEDICINES  WITH  WHICH  MERCHANT  VES- 

SELS  ARE  TO  BE  FURNISHED,  by  command  of  the  Privy  Council  for  Trade- 
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DR.     WEST. 

LECTUKES  ON  THE  DISEASES  OF  "ffOMEN.   Third  Edition, 

8vo.  clot}),  16f. 


DR.    UVEDALE    WEST. 

ILLUSTRATIONS  OF  PUERPERAL  DISEASES,    second  Edi- 

tion,  enlarged.     Poit  8to.  cloth,  5;. 


MR.    WHEELER. 

HAND-BOOK    OF    ANATOMY    FOR    STUDENTS   OF    THE 

FINE  ARTS.     With  F.ngraTing9  on  Wood.     Fcnp.  8vo.,  2i.  6rf. 


DR.    WHITEHEAD,    F.R.O.S. 

ON  THE  TRANSMISSION  FROM  PARENT  TO  OFFSPRING 

OF    SOME    FORMS    OF    DISEASE,    AND    OF     MORDID    TAINTS    AND 
TENDEiN'CIES.    Second  Edition.     Svo.  cloth,  ]  Qt.  Sd. 


DR.    WILLIAMS,    F.R.8. 


PRINCIPLES    OF    MEDICINE:    An  Elementair  View  of  the  C»Me«, 

Natare,  Treatment,  DiAgnosis,  nnd  Prognoii*,  of  DiAense.     With  brief  Reniarki  «a 
Hygienic*,  or  the  Prciervalion  of  Healtlu    The  Third  Edition.    Ovo.  dolh,  15*. 


THE  WIFE'S  DOMAIN  :  the  Young  CoaPLE— the  Mother— th«  Ncese 
— tho  NtTBaUNO.    Post  Bto.  cloth,  3<.  &d. 
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CONSIDERATIONS.     8to,  cloth,  7i.  6(i. 
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MR.    ERASMUS    WILSON,    F.R.8. 

THE  ANATOMIST'S  VADE-ilECDM:  A  SYSTEM  OF  HUMAN 

AX  ATOMY.    With  numcroui  lUuitralionB  on  Wood.    Eighth  Edition.    Fool«c*p  8»o. 
UoU),  124.  6«f. 

ON*   DISEASES  OF  THE  SKIN:  a  system  OF  cutaneous 

MKDICINE,     Sixth  Edition.     8ro.  cloth,  IR*. 
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HEALTHY    SKIN  :  a  Treatise  on  the  Management  of  the  Skin  and  Hair 
in  rvUtion  to  Health.     Seventh  Edition.     Foolscap  8vo.  2i.  Qd. 

PORTRAITS  OF  DISEASES  OF  THE  SKEN.    Folio.  FasdcnUl. 
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GERMANY   AND    BELGIUM,   with  an  Appendix  on  the  Nature  and  Uiei   of 
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THE    E.\STERN    OR    TURKISH    BATH :    its  HUtory,  Revival  io 
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DR.   Q.  C.  WITTSTEIN. 

PRACTICAL  PHARMACEUTICAL  CHEMISTRY:  Au  E:cpianaiion 
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thi*  Prepanitiant,  dcdnci-d  from  Origiiul  Experimenta.  Tranalated  from  the  Second 
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DR.    HENRY    O.    \A/RIOHT. 
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DEAFNESS  PRACTICALLY  UXUSTRATED;  being  an  Exposition 
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Professor  of  Botouy,  Kiug*s  College  and  to  the  Phanuaceutical  Society. 
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IIandfield  Jone3,  M.B.,  F.R.S.,  and  E.  H.  Sieveking,  M.D.,  F.PLC.P. 
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POISONS.     Second  Edition.     By  Alfred  Swaink  Taylor,  M.D.,  F.R.S. 
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